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Foremen’s Training Conference 


During our recent participation in the Foremen’s 
Training Course organized by the Institute of British 
Foundrymen at Ashorne Hill, we noted that these 
important members of the staff were just as con- 
cerned with the state of trade as the sales director. 
The subject of sales was introduced by Mr. John 
Blakiston, who showed the trend of foundry 
business over a long period, with its booms and de- 
pression. At the moment there is quite a lull in the 
demand for castings. This was ascribed to the recent 
tendency of customers to accumulate stocks as being 
preferable to cash, as prices were always rising. Now, 
the economic machine has gone into reverse, but it 
was thought that it will not be long before there is a 
“ boomlet.” Certain of the South American buyers 
have been holding off the market, but the Austra- 
lians, having materially improved their financial posi- 
tion, are likely to return. 


Excellent advice was given as to how foremen can 
meet the buyers’ market. Price cutting was depre- 
cated, as only the first to do so benefited; those fol- 
lowing injured both themselves and the community. 
In economy of working, it was pointed out that ex- 
travagance with chaplets could lose a firm ten pounds 
a week and so, too, with other supplies. Quality of 
the product was the best asset in retaining business. 
His every effort to-day should be to make the 
buyer quality rather than price conscious, and in a 
short personal experience we found this to be not 


too difficult, providing the seller appreciates to the 
full what the buyer most values. Another 
address which contained much _ information 
of general interest was by Mr. S. Leetch, who 
dealt with the place of the foreman in industrial or- 
ganization. Obviously, he is part and parcel of 
management. To-day he is assisted, but should not 
be overridden, by such specialist departments as those 
for time-study, methods, costs and so forth. Much 
good, it was stated, could be derived from the arrang- 
ing of visits to other departments so that an apprecia- 
tion of the whole organization could be obtained. 
Other factors were the placing in the hands of the 
foreman as much commercial information as pos- 
sible; the institution of intensive instructional courses 
and the use of the T.W.I. (training within industry) 
system. The lecturer valued highly the technical 
skill possessed by the foreman, as it greatly enhanced 
his standing with the mean. 

This was the fifth annual conference to take 
place and we received the impression that the 
mental calibre of the delegates and the en- 
thusiasm for their work is progressively increas- 
ing. Especially was this to be noticed amongst those 
who had taken the trouble to equip themselves by 
attendance at evening classes and by reading both 
good literature and technical matter. We can assure 
those employers who were sufficiently enlightened 
as to allow their foremen to attend these courses, 
that they get very good value for money. 








SIR CLAUDE GIBB 
Chairman and Managing Director of C. A. Parsons & Company Limited. 
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Leaders of the Industry 


SIR CLAUDE GIBB 


IR CLAUDE GIBB, C.B.E., D.SC., M.E., F.R.S., is chairman and 

managing director of C. A. Parsons & Company, Limited, and 
chairman of A. Reyrolle & Company, Limited, of Hebburn, Co. 
Durham He is also chairman of the Parolle Electrical Plant Com- 
pany, Limited, of Newcastle-upon-Tyne, a director of the Bushing 
Company, Limited, of Hebburn, Pyrotenax Limited, also of Hebburn, 
and Savage & Parsons Limited, of Watford, Herts., and is one of the 
outstanding personalities in the electrical industry. 


His rapid rise to his present eminence is due to his remarkable 
academic and technical qualities. Born in Adelaide, South Australia, 
in 1898, he studied at the School of Mines and the University, Adelaide, 
graduated as Master of Engineering, and was awarded the Angus 
Engineering Research Scholarship. In 1923, he came to this country 
and started work in the turbo-alternator erecting bays of C. A. Parsons 
& Company, Limited, as a fitter. Later he was transferred to the 
drawing office, and then to the outside staff, London district, where 
his outstanding qualities attracted the notice of Sir Charles Parsons. 
He was recalled to Heaton Works as manager of the test house, 
and in 1929 Sir Charles appointed him to the board of directors. 
In 1937, he became general manager of the company; in 1944, joint 
managing director with Mr. F. G. H. Bedford, and in 1945, on the 
retirement of the latter, chairman and managing director. 


During the 1914-18 war he served as a pilot in the Australian Flying 
Corps and in world war II held the position of Director-General 
of Weapons and Instrument Production in the Ministry of Supply. In 
1942 he was awarded the c.B.E., and subsequently became Director- 
General of Armoured Fighting Vehicles and chairman of the Tank 
Board. 

His knighthood was conferred upon him in the 1945 Birthday 
Honours, and in the following year he was elected a Fellow of the 
Royal Society. In 1947 he received the honorary degree of Doctor 
ef Science of Durham University, and was elected a Fellow of the 
Royal Society of Arts. In 1951 he received the honorary degree of 
Doctor of Science (Engineering) of London University. 


Sir Claude is deeply interested in educational matters, and is chair- 
man of the University of Durham Appointments Board, and a member 
oi King’s Co!lege Council, Newcastle-upon-Tyne. The apprentices’ 
training school at Heaton Works is one of the most advanced in the 
country, and Sir Claude is also a strong believer in the beneficial 


effect on production of bright colours and congenial working condi- 
tions in the factory. 


In 1946, he de‘ivered the Edward Williams Lecture to the Institute of 
British Foundrymen and the address he gave on “Castings and 
Weldings” was truly outstandirg in a brilliant series. He showed 
himself to be as expert in foundry practice as he is so well known to 
be a leading authority on electrical engineering. As a respite from 
work, Sir Claude enjoys a round of golf. 
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Correspondence 


{We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.) 
SAFETY MEASURE FOR ROLLOVER 
MACHINES 


To the Editor of the FouNDRY TRADE JOURNAL 

Sir,—In the fourth paragraph on page 88 of the 
Annual Report of the Chief Inspector of Factories for 
the year 1951 there appears an account of a fatal acci- 
dent which occurred whilst a man was cleaning down a 
rollover moulding machine. 

The account bears a close resemblance to an accident 
which occurred in a foundry with which I was associa- 
ted some years before the last war. In that case, too, 
the machine had been rolled over to give access whilst 
the man blew away the accumulated sand with a com- 
pressed air pipe. When he had finished using the air 
pipe the valve with which it was fitted failed to shut 
and so he turned off the main stop valve. After a short 
interval the machine rolled back, trapping him with 
fatal consequences. 

During all this time, the control valve on the 
machine had not been moved and this is the point 
which most operators fail to appreciate; the machine 
only requires the air supply to be shut off for it to start 
rolling back—it is not necessary for the control valve 
to be moved to “exhaust.” There is some slight delay 
whilst the air pressure leaks slowly away and then the 
machine rolls back—very quietly—of its own accord. 
Here the danger lies, and to ensure an avoidance of 
accidents of this nature it is well to provide the 
machine, as we did, with permanent props which can 
be swung into position to support the roll-over table 
during cleaning operations.—Yours, etc., 

‘** PIMPERNEL.” 





International Salvage Bureau 


The fifth general meeting of the Bureau International 
de la Recuperation brought to Paris at the end of last 
month many trade associations catering for scrap and 
merchants dealing’ in waste materials. After transact- 
ing business of a formal character there were two items 
of interest to readers. 

The president of the technical section of the iron 
and steel scrap branch initially stressed the opening of 
a mutual market for coal and steel. The annual sales 
of the associated merchants in six countries amounted 
to about 12 million tons. After several meetings, the 
merchants could not reconcile their views with those 
of the steelworks owners and the governing control. 
However, there is hope that following this meeting 
further progress will be made. With but one excep- 
tion, it was agreed to press for complete liberty of action 
in movement and prices in the scrap trade. 

The president of the non-ferrous section of the scrap 
trade deplored the continuation of Governmental inter- 
ference in their business. Though the situation was not 
too promising, there was still the need for the mer- 
chants to strengthen the friendly ties which existed 
and to press governments to ease their restrictions so 
as to allow a progressive return to normal commerce 
so ardently desired by the B.I.R. 





THE MIDLAND MoTor CYLINDER COMPANY, LIMITED, 
announce the retirement from April 30 of Mr. G. S. 
Yorke, who has been with the company for nearly 35 
years, sharing the managing directorship with Mr. A. E. 
Pearce during the last eight years. Mr. F. A. W. Liver- 
more, who has had 19 years with the company, has been 
_appointed works director. 
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Fuel Appliances for Inferior Coal 


Modern solid fuel appliances could burn low-grade 
coal and coke efficientiy, said Dr. Joy P. Stern, Scot- 
tish divisional analyst for the N.C.B. at the second 
annual conference of the Scottish Women’s Advisory 
Committee on Solid Fuel held in Glasgow on April 
28. Mrs. Willis, organizing secretary of the committee, 
said that advice on the appliances could be obtained 
from the information centre of the Coal Utilisation 
Council in Glasgow. A second centre would shortly 
be opened in Edinburgh. 

Shetland crofters, it was pointed out, preferred 4 
model with an open fire in the kitchen, and one that 
did not require special fuel but could burn peat. In 
Aberdeenshire, comb.nation grates were popular. Dum- 
friesshire housewives found difficulty in securing suit- 
able closed stoves providing good supplies of hot 
water. Mrs. Lonsdale said electricity had now reached 
its limit because of high cost for further use by house- 
wives in urban houses, and solid-fuel appliances were 
becoming more attractive. She pleaded for simplicity 
in operation. “Some of us are not very technical,” 
she added, “ but we are very practical.” “It is not 
possible for the woman who is out all day to use solid- 
fuel facilities for cooking,” said M:ss J. Wilson, chair- 
man of the Scottish division of Business & Professional 
Women’s Clubs, “ but we do appreciate what can be 
done in the way of space-heating and hot water supply 
by these appliances.” Miss Wilson also made a plea 
to “the experts” to contrive a means Of conveying 
ashes from the ashpan without raising clouds of dust, 
and suggested that for satety reasons a heat-resisting 
ash pail would be advantageous in many cases. 


K & L Gala Day 


Thousands were the guests of K. & L. (Steelfounders 
and Engineers), Limited, last Saturday to share in a 
gala day at Letchworth to celebrate the silver jubilee 
of the firm’s association with the 600 Group of Com- 
panies. They included employees and their families, 
representatives of the other companies of the group 
and business friends. The gala was officially opened 
by Mrs. Cyril Cohen at 1.45 p.m. and thereafter, in 
perfect weather, “all the fun of the fair” was at the 
disposal of the assembly. There was a circus, many 
sideshows, trick motor cycling and a special section for 
children. The star performances of the day were given 
by the King’s Troop, Royal Horse Artillery, who gave 
exhibitions of formation exercises and musical drives. 
Most of the performances were in duplicate or tripli- 
cate and the evening concluded with a fireworks display 
on the field and then dancing in the works canteen. 
Altogether, the function was a memorable mark of pro- 
gress achieved and an auspicious augury for the future. 


— ~ » 








Dinner 
IRONFOUNDERS’ NATIONAL 
CONFEDERATION 


This function was held at the Grand Hotel, Scar- | 


borough, last Saturday evening and Mr. D: Graham 
Bisset presided. Toasts were proposed and replied to 
by Mr. C. Marley; Alderman J. P. Pinder; Mr. Noel P. 
Newman; the chairman; Mr. R. Chisholm; Mr. D. D. 
Walker; Dr. C. J. Dadswell; Mr. G. E. Currier: Mr. 
J. T. B. Swift; and Mrs. C. J. Dadswell. Mr. Oliver 
Gibson acted as toastmaster. Amongst the guests were 
Dr. J. G. Pearce; Dr. J. E. Hurst; Mr. V. C. Faulkner, 
Mr. Kenneth Marshall; Mr. T. Lee; most of whom 
were accompanied by their ladies. 

















MA 


| 
| 


48" 


| | 3°] 








al 


de 
t- 


ry 
ril 


ed 
on 
tly 


lit- 
not 
ned 
iSe- 
ere 
ity 
il,” 
not 
lid- 
air 
nal 


ply 
lea 
‘ing 
ust, 
ting 


ders 


vilee 
om- 
lies, 
‘oup 
oned 
, in 

the 
lany 
| for 
riven 
gave 
ives. 
ripli- 
play 
teen. 
pro- 
ture. 


Scar- 
tham 
‘d to 
el P. 


Mr. 
liver 
were 
kner, 
yhom 





MAY 7, 1953 


FOUNDRY TRADE JOURNAL 


519 


Design, Installation and Operation of a 
Water-cooled Cupola’ 


By J. W. Dews 


After describing the situation existing at the foundry before water-cooling of cupolas was 
envisaged, the Author records the reasons which led to its adoption, first experimentally, then 


on a routine basis for a 38-in. dia. cupola running for melts lasting about four hours. 


Next, 


experiences are given in applying the same type of water-cooling segmentst to a pair of new 
cupolas of 24 in. id. running for 8-hr. melts. In this case, too, operating details and economies 
shown are given, as well as empirical equations for the heat balance. 


Early in 1950, due to the demands of production 
attention was turned to the various cupolas, which 
at that time were in daily use in the foundry to 
which the Author is attached. It was becoming in- 
creasingly necessary to increase the throughput of 
these cupolas, and this in turn meant bigger burn-out 
in the melting zone. No duplicate cupolas were 
available, and each cupola, therefore, had to be 
fettled and repaired on the same day as it was re- 
quired for operation. This in itself did not help to 
minimize the depth of the burn-out. Accordingly 
attention was turned to the possibility of water- 
cooling the melting zone, because published informa- 


* Paper read before the Birmingham branch of the Institute 
of British Foundrymen, Mr. E. Hunter presiding. The Author 
is chief metallurgist John Harper & Company, Limited. 


tIt is pointed out that the apparatus described is the 
subject of patent application. 
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tion indicated that water-cooling properly applied 
eliminated burn-out problems. It was felt that some 
preliminary investigation would be useful and 
though these investigations would have to be carried 
out with the least possible interference to actual 
production, it was desirable that experiments should 
be carried out on a production cupola. 

At that time, an Equiblast cupola of 38 in. lining 
diameter, melting an ordinary phosphoric grey iron, 
was being used to supply metal to a semi-mechanized 
plant during the morning shift, until the main melt- 
ing unit for the foundry was brought into operation 
at lunchtime. It was necessary to get this 38-in. 
cupola into operation by 8.0 a.m. every morning, 
which, under the existing conditions and with the 
labour available, was always an uncertain matter. 
Therefore, any development which would aid the 
preparation and operation of this unit would be very 
valuable indeed. Taking into account the produc- 
tion demands of the entire foundry, it was felt that 
if any experiments with water-cooling should inter- 
fere with the melt programme, the effect on the total 
production would be minimized by selecting this 
cupola for the trials. 

One factor was not covered; this cupola was only 
melting grey iron at the time and information was 





Fic. 1.—Cooling Segment for the 38-in. dia. Cupola 
used for the Initial Experiments, showing (left to 
right) Sectional Elevation X, and Two Plan Sections. 
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Fic. 2.—Section and Elevation Arrangement of Feed 
and Return for the Water-cooling System on the 
38-in. dia. Cupola. 


sought on the effect of water-cooling on metal charge 
mixtures containing various proportions of scrap 
steel. As, however, this cupola would give experi- 
ence in overcoming installation difficulties it was 
decided to proceed. 
Design 
Several methods of cooling were considered but it 
was eventually decided to use cooling segments made 
of cast iron with steel tubes cast in position within 
their mass. Details of the individual segments are 
shown in Fig. 1, briefly these consisted of a cast- 
iron block, approximately 54 in. high by 5 in. thick, 
and covering one quarter of the circle of the cupola 
circumference. Eleven, 14-in. id. flow pipes welded 
to 2-in. id. header pipes at the top and bottom of 
the segments were cast with the block. One inlet, 
$-in. dia., was provided in the centre of the bottom 
header and two outlets of the same diameter at the 
ends of the top header. This pipe-work was pre- 
fabricated and as shown in Fig. 1, three 14- by 14-in. 
channel sections were welded to the structure to 
help to maintain rigidity, and also help to keep the 
whole of this tubular structure in place during cast- 
ing and so maintain the correct metal sections. 
Four of these segments were made and installed 
in the cupola with a feed and return water-circulating 
system as shown in Fig. 2. The supply pipes were 
arranged so that each one of the four segments would 
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receive an equal pressure of water from the supply 
pump. Likewise, the outlets were fed to the return 
pipe in such a way as again to maintain equal pres. 
sure. This was done in an attempt to maintain an 
equal flow of water through all the pipes of the seg. 
ments and to prevent any short-circuiting, which 
would cause some portion of the cooling zone to 
become overheated. 

A 1,300-gall. storage tank was incorporated in the 
circuit, and, as a precaution, mains water was con- 
nected in such a way that it could be fed either into 
the storage tank or directly into the circulating 
system. By this means, it was possible to control 
both the inlet and outlet temperatures of the water 
in the segments very closely. Also, should the pump 
from the storage tank fail, mains water was available 
to carry on with. An overflow was provided from 
the storage tank to look after the excess when mains 
water was added. This overflow was useful for 
measuring the amount of mains water which was 
being added. 

It was originally intended to install these water- 
cooling segments and attempt to operate the cupola 
without putting any refractory lining whatsoever on 
the face of the segments. With this in mind, calcu- 
lations were made to determine the size of the flow- 
pipes, the section of metal from the face to the flow- 
pipes, and the required number of water changes 
per unit time. These calculations were carried out 
by loosely applying formulz used in boiler practice, 
where in essence the problem is the same, and by 
estimating some of the variables. 

With the design, it was estimated that as it was 
possible to control the inlet temperature to within 
5 deg. F. and, allowing for four changes of water per 
min., the effluent temperature of the water would be 
30 deg. F. higher than the inlet temperature. It was 
also calculated that a water flow of 50 gall. per min. 
would be the maximum required to give efficient 
cooling, and accordingly a water pump was fitted 
which had a capacity considerably in excess. 


Casting of the Segments 


The segments were moulded and cast in the hori- 
zontal position, with the internal working face at 
the bottom. The tubular insert was coated with red 
lead, dried, painted with linseed oil, sprayed with 
silica sand and again dried before being placed in 
the mould. A Meehanite, process H.E., iron was 
used for casting and the temperature of the metal 
was allowed to fall before the actual pour. Com- 
pressed air was blown through the pipes during 
casting and until the casting was solid. Great care 
was taken to ensure that all of the pipes maintained 
their diameter and as far as possible their allotted 
place. To make sure that no pipes had melted and 
become blocked by metal penetration the cubic 
capacity of the structure was measured both before 
and after casting. Any difference in the two figures 
would have indicated either blocked pipes or exits 
to cavities within the casting. All segment castings 
were subsequently stress-relieved. 

All the necessary pipework, storage tank, pump 
and electrical connections were made white the 
cupola was still in operation. The segments were 


completed and prepared ready for installing, with 
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two lifting hooks screwed into the top face, so that 
they could be lifted easily through the cupola shaft 
by overhead pulley blocks hung from the two 
charging-door sills. Advantage was taken of a 
holiday break, so that the existing brickwork was 
removed, the segments put in place and the water 
connections made with the minimum disturbance to 
the normal working hours of the cupola. The 
space between the segments and the cupola shell 
was filled with ganister, used as dry as possible. 


Operation 


As previously stated, it was desired if possible 
to operate this cupola without any ganister lining 
whatever on the face of the segments. Accordingly, 
the first melt was carried out on the bare face of 
the segments, although they were given a ganister 
wash. As there was no information on what sort 
of result could be expected, and because the 
material to be melted was an ordinary medium- 
phosphorus iron, it was decided to operate the 
cupola under exactly the same conditions as before 
the changeover. 

This first melt produced iron at temperatures well 
above 1,400 deg. C., but which curiously lacked 
any noticeable degree of fluidity. In fact, its fluidity 
was sO poor that it was difficult to pour the metal 
from the ladle mto the pig machines. Normal 
casting was out of the question. The cooling system 
worked as expected, and there was obtained an 
increase of 30 deg. F. in the circulating water. It 
was also found that for the short duration of the 
heat (approximately 2 hours) it was not necessary 
to add any mains water. 

Examination of the segments after the melt was 
finished revealed that all four had cracked very 
seriously across the middle; only one, however, 
showed signs of leaking. Some of the internal 
water connections, that is, between the segments 
and the cupola shell, also leaked and some con- 
siderable difficulty was experienced in reaching 
those joints. It was also found that just above 
the tuyeres there was a layer of iron pellets, from 
two to three inches thick and tapering off to nothing, 
nine to twelve inches higher. It was felt that in 
some way this had something to do with the lack 
of fluidity of the molten metal. This ridge was 
removed and the cupola prepared for a second melt. 

For this second melt it was felt that some coating 
on the segments was advisable and that this could 
be provided by charging into the cupola (as well 
as the limestone) some cupola slag and also a small 
percentage of fluorspar. All other conditions were 
maintained as before. Again, however, the molten 
metal lacked fluidity and casting was impossible, 
and again a bridge of small iron pellets formed 
above the tuyeres. 

From these two melts it was decided that in spite 
of allowing the exit temperature of the water to 
150 deg. F., the cooling being obtained was too 
drastic or too efficient and was causin, some of 
the drops of molten iron to solidify and build up 
as they fell through the bed and impinged against 
the wall of the segments. As, obviously, the coldest 
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part of the segments was at their base, where the 
water entered and because this part was well below 
the melting zone, the bui'd-up would be greater at 
this point. There were only two ways to reduce 
the efficiency of the cooling: 


1. To apply a refractory lining for which no 
provision in the construction of the segments 
had been made, and 

2. to allow the face of the segments to get 
hotter. 


The second method was deemed hazardous, 
because from the very nature of the construction, 
leaks had developed and when the segments got 
hot these leaks became worse and were difficult to 
cope with. The only answer, then, was to line the 
segments with ganister. To do this, several pieces 
of } in. dia. steel rod were bent to the circumference 
of the cupola and welded on to the face of the 
segments. These were then used to hold the ganister 
in place, the material being put on to just cover 
the rods. The cupo!a was again prepared in the 
usual way for the third melt. 


Successful Melt 


The third melt was a complete success. Metal 
temperatures were high and fluidity excellent. This 
heat lasted for 4 hrs. and because leakage was still 
a source of trouble, it was found necessary to keep 
the temperature of the water leaving the cupola 
down to 130 deg. F. After this heat, the segments 
had a covering of glazed slag on them which did 
not require any patching. Except for the original 
cracks, the faces of the segments were still intact 
and showed no traces of being burnt or melted. 
All subsequent melts have been of approximately 
4 to 44 hrs. duration, and it has been found that 
to maintain an exit temperature of 130 deg. F. 
maximum, re-circulation from the storage tank was 
sufficient for the first two hours at a rate of 40 
galls. per min., i.e., 10 galls. per min. per segment. 
After the first two hours it is found necessary to 
add 10 per cent. of mains water. Views looking up 
the cupola shaft after dropping the bottom and after 
re-lining with ganister to a thickness of 4 in. are 
shown in Figs. 3 and 4. 


After approximately 50 melts one of the segments 
was found to be leaking so badly that it had to be 
replaced, the work being done during a week-end 
break. The cupola has now been running daily for 
nearly two years, that is, for approximately 470 
heats and there is reason to suppose that the four 
segments now in operation will last almost in- 
definitely. 


It is difficult to give any true figures on the cost 
of this installation because all the work was carried 
out within the organization. Also it must be appre- 
ciated that different installations present different 
problems and hence have a different cost. How- 
ever, the following figures do give some realistic 
idea of the cost of the conversion and also the 
effective savings over a period of 12 months. 


The total cost of conversion of the cupola as 
described is estimated at £450. This includes 
making a pattern for the segment casting, fabrica- 
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Fic. 3 (LEFT).—View up the Cupola Shaft, showing Melting Zone after dropping the Bottom of the 38-in. Cupola. 
(RIGHT).—View from the Same Position as Fig. 9, but after Re-lining with Ganister. 


tion of the tubular structure, the cost of castings 
from the foundry, transport, the supply of the water 
pump and water storage tank, all the supply pipes, 
as well as labour charges for the complete installa- 
tion, together with a 5 per cent. allowance for wear 
and tear of plant. This is simply an internal works 
and does not include any overheads. 


Comparative Costs 


Brick-lined Cupola.—Due to the exacting condi- 
tions, under which this cupola operated it was pre- 
viously found necessary to reline it completely with 
bricks every 12 months. This operation at exist- 
ing rates costs £115. Also, because of these ex- 
treme conditions, which frequently meant cooling 
the stack of the cupola by water quenching, daily 
patching requirements were heavy. It is estimated 
that over the period of 12 months this cost approxi- 
mately £1,000; thus total maintenance for one year 
(materials only) cost £1,115. 

Water-cooled Cupola.—It is now only necessary 
to keep the water-cooled zone covered with ganister 
to a depth of 4 in. and to repair the cupola “ well ” 
as and where necessary. Material costs for this are 
estimated for 12 months to be £350. The cost of 
water and power is estimated at £25 for 12 months; 
thus. in this case the total maintenance for one year 
is £375, representing a saving in maintenance of 
£740. 

Maintenace on the water-cooling system is almost 
wholly confined to the replacement of segments, 
for which in nearly two years working only one 
replacement has been necessary and this was due 
to early misuse. It is clear, therefore, that even 
on a cupola where due to more efficient operation, 
maintenance costs are more normal, a considerable 
economy can be effected by water-cooling. 


Other Operating Advantages 


As previously stated, this cupola is being operated 
in exactly the same way as before conversion and 
it can be confidently stated that both metal tem- 
peratures and melting rate have been maintained, 
without any alteration to metal-to-coke ratio which 


has been maintained at 12:1. The most noticeable 
operating advantage has been the ease of prepara- 
tion of the furnace for use. Previously, due to the 
time lag before the cupola was cool enough for 
work to be started inside, it was necessary to get 
cupola men to work at awkward times, i.e., during 
the evening or at night. Neither of these times is 
really satisfactory and, in any case, the obtaining 
of hot molten metal at 8.0 a.m. was uncertain. 

Since conversion, by allowing the water to con- 
tinue to circulate after dropping the cupola bottom, 
the furnace cools much more rapidly and it is there- 
fore possible to get inside for maintenance work 
much earlier. There is no chipping or fettling to 
be carried out and only a relatively small amount 
of ganister to be replaced, so the cupola can be 
prepared more quickly. It is now possible during 
normal working hours to prepare the cupola so that 
next morning it is necessary only for one man to 
come in early and light the “bed” and get ready 
for the heat. Since conversion, there has not been 
One occasion when the cupola has caused any delay. 
Production of slag has been reduced by 50 per cent., 
which means less labour is expended in its disposal. 
and also there is a reduction in the total heat loss 
from the cupola. 

From this installation and operation over a period 
of months, three general conclusions were drawn : —- 


1. Sufficient experience had been gained to in- 
spire confidence in extending the system to other 
cupolas. 


2. The economic advantages were too outstana- 
ing to be ignored. 

3. The melting zone maintained its diameter so 
effectively that it was obviously possible to en- 
visage heats of up to 24-hrs. duration or even 
longer. 

This last conclusion seemed to be of particular 
advantage on cupolas of small diameter, which are 
normally used in conjunction with mechanized 
moulding systems, and are required to be in opera- 
tion for long periods. 


(To be continued) 
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lronfounders’ National Confederation 


First Annual Convention at Scarborough 


The first convention of the  Ironfounders’ 
National Confederation, now a thirteen-years-old 
association, was held at the Grand Hotel, Scar- 
borough, starting last Thursday and finishing on 
Sunday morning. It attracted about fifty members, 
most of whom were accompanied by their ladies. 
Unlike in the South of England, excellent weather 
was experienced for the whole period. The open- 
ing event on the Thursday afternoon was a 
mannequin parade at Marshall & Snelgrove’s local 
emporium. In the evening, there was a film show 
opening up with the film made under the auspices 
of the Institute of British Foundrymen showing 
the way metal fills up various types of moulds, 
followed by films relating to oil wells and re- 
fineries. The evening finished with an _ exhibi- 
tion game of billiards between two amateur 
champions. 

On Friday, having dispatched the ladies on a 
visit to York, the day was devoted by the members 
to business matters. After a council meeting, a 
civic welcome was given by the Mayor of Scar- 
borough (Councillor J. W. Hardcastle, J.P.). 


Chairman’s Address 


On his withdrawal, the chairman, Mr. D. Graham 
Bisset, called the meeting to order and after some 
formal business delivered his report for the year, 
in the course of which he said :— 

During the past year this Confederation has been 
exceptionally active in the interests of its members. 
The Council has held a number of special meetings 
in addition to regular quarterly meetings, to con- 
sider and decide upon the steps to be taken to 
give effect to members’ views as expressed by the 
various local branch associations, and reflected by 
the resolutions passed at those meetings for sub- 
mission to the Council. In this connection, it is 
encouraging to note that two local branch associa- 
tions have become active and enthusiastic supporters 
of the Confederation during the past year. The 
North Western branch which had been dormant 
for some time has been entirely resuscitated and 
is now established as a live and active organization 
within the Confederation; and a branch association 
has recently been formed for the Midland members 
which promises to rival any of the other local 
branch associations in its activities. 


Costing 


In the early part of the year the Council con- 
sidered a simplified costing system. This was pub- 
lished by the Confederation and first adopted by 
the members of the East and West Ridings Associa- 
tion, from which they developed a method of cost 
of production analysis. This has been further 
developed by the director to furnish a collated 
statement of comparative costs, as between certain 
agreed categories of foundries, which should prove 
of invaluable assistance to the members in helping 


them to achieve a greater efficiency of production 
and correspondingly increased productivity. The 
methods developed by the East and West Ridings 
Association have been considered by several of the 
other branch associations and it is hoped will be 
adopted by them as a basis for a similar method 
of procedure. 
Prices 

The cost-ascertainment committee, set up by the 
Council, has studied the effect on costs of the 
various advances in materials, wages and transport, 
etc., which have taken place during the year and 
members have been informed accordingly. 


Raw Materials ; 

In the early part of the year, the position with 
regard to raw materials was difficult and a number 
of members sought help in obtaining supplies and 
in this connection the Council is very grateful to 
the Council of Ironfoundry Associations for the 
prompt attention and assistance they gave. While 
the present position is much easier, there is still 
the question of coke. As a result of the target 
set by the steel trade, it is anticipated that there 
will be a greatly increased demand for coke. New 
coking ovens which have recently come into opera- 
tion will provide for some of these requirements 
but it is estimated that there will be an additional 
demand for approximately five million tons. 
Members should, therefore, make sure that they 
avail themselves of every opportunity to increase 
their stocks and to obtain supplies wherever 
possible. 


Government Proposals for Iron and Steel Industry 


During the summer, the White Paper proposals 
for the iron and steel industry were published and 
at a council meeting held in September it became 
apparent that there was some uneasiness regarding 
the implications contained in the Government’s 
proposals. On October 8, 1952, the Council was 
asked to attend a special meeting in London at 
which the position as it was known at that date 
was thoroughly reviewed and discussed, as a result 
of which the following resolution was adopted with 
one abstention; namely :— 

The I.N.C. Council views with alarm the pro- 
posals in the Iron and Steel Industry (White 
Paper, Cmd. 8619) and strongly urges the C.F.A. 
to make such representations as will ensure that 
there is no increase in the scope of public super- 
vision of the ironfounding industry, and, in 
particular, to have Clause 4 of the Appendix to 
the White Paper deleted. 

On October 20, the chairman wrote to all 
members outlining the position as then known and 
asked for an expression of opinion by vote. The 
Council met again on October 30 for the purpose 
of hearing and considering the result of the voting 
and at the conclusion of this meeting, the chairman 
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undertook to present the views and comments of all 
concerned fairly and as strongly as possible at the 
C.F.A. meeting that afternoon. 


On November 4 he again wrote to all members 
regarding what had transpired at the C.F.A. 
meeting and pointed out that he felt sure the 
C.F.A. would make every possible effort to safe- 
guard the interests of all members. The matter was 
further discussed at special meetings of the branch 
associations and it became apparent that there was 
growing opposition to the inclusion of ironfounders 
in the Iron and Steel Bill. At a meeting of the 
I.N.C. Council held on December 10 the position 
was again discussed at great length, in the light of 
the reaction of members of the various branch 
associations, and as a result, the following resolu- 
tion was adopted :— 


That owing to the failure of the I.N.C. resolu- 
tion of October 8, 1952, to bring about the 
elimination of Clause 4 of the Appendix to the 
White Paper (Cmd. 8619) this Council of the 
I.N.C. is unanimous in its opinion that the best 
interests of the ironfounding industry, in respect 
to the Iron and Steel Bill, will only be served 
by the complete deletion of Clause 4 of the third 
schedule of the Iron and Steel Bill, and insists 
that this policy be carried out by the C.F.A. 

. The chairman undertook to present this resolu- 
tion with as much force as possible at the C.F.A. 
meeting to be held on the following day. It was 
agreed to adjourn the I.N.C. Council meeting as 
he felt sure that the members of the Council would 
wish to be advised as soon as possible as to what 
transpired at the C.F.A. meeting and that, if the 
resolution was not acceptable to the C.F.A., they 
would wish to have another meeting at the earliest 
possible date. The I.N.C. Council meeting was 
resumed on December 18 and he then gave members 
a detailed report of what had taken place at the 
C.F.A. meeting and informed them that the Con- 
federation had again been out-voted, but that he 
had been invited to join a deputation, composed 
of members of the C.F.A., which met the Minister 
of Supply in the afternoon of that day. 

At the outset of this meeting, the Minister was 
emphatic that the Government was adamant in its 
determination to include ironfounders within the 
ambit of the Iron and Steel Bill. In the light of 
this information the matter was again rev'ewed, 
in great detail, and finally, the following resolution 
was unanimously adopted by the Confederation : — 


This Council, while still adhering to its 
previous unanimous resolution to press the C.F.A. 
to secure entire deletion of Clause 4 of the Bill, 
having heard the statement of its chairman 
following the C.F.A. deputation to the Minister 
last week, unanimously press the C.F.A. to secure 
further amendments in the form of the deletion 
of clause 3, page 3, of the Bill insofar as it 
affects the ironfounding industry. 

The chairman undertook to put this forward at 
the next C.F.A. meeting. 
The Iron and Steel Bill has now passed the com- 
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mittee stage of the House of Commons but it is not 
the Iron and Steel Bill that was originally proposed 
by the Government. As a result of representations 
for which the Confederation had been largely 
responsible, the C.F.A. entered into negotiations 
with the Minister and now, apart from the actual 
withdrawal of ironfounders from the Bill, which 
could not be achieved because of the Government's 
attitude, ironfounders have very little to fear and 
it is hoped, a great deal to gain by the setting up 
of the proposed Iron and Steel Board. 


Draft Statutory Regulations 


In the middle of December, it was learned that 
the Government had accepted the private member’s 
Billi in connection with the health and safety of 
foundry workers. On the face of it, the Bill 
appeared so onerous that the director of the C.F.A. 
took immediate steps to protest against it and all 
C.F.A. constituent associations were advised of 
what he had done. All associations, including 
the I.N.C., called special meetings at which the 
contents of the Bill were considered and a 
number of amendments discussed and agreed. Mr. 
C. J. Grazebrook, president of the newly- 
formed Midlands Association was asked to repre- 
sent the Confederation on the C.F.A. ad hoc com- 
mittee which was set up to deal with this matter. 
As a result of the representations, the proposed 
Bili was withdrawn on the understanding that it 
would be replaced by Statutory Regulations. 
Subsequently the draft regulations have been 
reviewed and amended in accordance with the many 
recommendations which were put before the C.F.A. 
and these are now in the hands of the Minister. 


Revision of Constitution 

Arising out of the foregoing events, the Council 
has decided to review and revise the Confedera- 
tion constitution and local branch constitution. At 
the last Council meeting an ad hoc sub-committee 
was appointed to consider both these documents 
in detail. This sub-committee has met twice with 
the result that a draft.of the completely revised 
constitution is now being considered by the Council 
and will be circulated to the members for further 
comments and criticism in the near future. 

This brings the Report up to the present time 
and the present convention—the East and West 
Ridings Branch Association have been responsible 
for the idea of making the annual general meeting 
the occasion for a social as well as a business 
gathering and the Council felt that such an event 
would give members an opportunity of getting to 
know one another, which is a most important asset 
to the strength and usefulness of any organization. 


Election of Officers 


In proposing the re-election of Mr. D. Graham 
Bisset as chairman, it was stated that he had been 
president for seven years and that he had spent 
no fewer than fifty days during the past year on 
Confederation business. The resolution was 
enthusiastically adopted. The two vice-chairmen 
Mr. R. Chisholm and Mr. J. T. B. Swift were also 


(Continued on page 31 (Advert. section)) 
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Steel Castings and their Application’ 


By Frank Rowe, B.Sc., F.1.1.A. 


A steel casting is the strongest and toughest of 
all the cast products. Additionally, by varying the 
composition or the heat-treatment, a very wide 
range Of mechanical properties can be obtained in 
a steel casting—much wider than in any other 
cast material. 

One of the most valuable properties of a steel 
casting—and one which is often overlooked—is its 
freedom from directional properties. One is apt to 
forget that the mechanical properties to be asso- 
ciated with rolled or forged steel are those which 
the material possesses along the directions of the 
flow lines only. When tested at right angles to the 
flow lines, the toughness and ductility are usually 
very low compared with those obtaining in every 
direction in a steel casting. In Tables I and II are 
reproduced the data from a series of tests} designed 
to compare the properties of wrought and cast 
steels. Thus a sound, properly heat-treated, steel 
casting is the strongest and toughest form in which 
steel can be produced. 

Casting steel in refractory moulds is the most 
direct method of producing a steel structure in its 
final form, and there are fewer limitations than in 
any other steel-forming process to placing the 
metal where it is most needed for maximum 
strength and thus securing the minimum weight 
without excessive and expensive machining opera- 
tions. In other words, a steel casting requires less 
machining than a forged or wrought product be- 
cause it can be cast nearer to its final shape. 

Unfortunately, to realize to the maximum the 
whole of the possibilities of a steel casting requires 
great skill, both on the part of the designer and the 
founder, due to the fundamental and unalterable 








* A paper read before the Customer/Founder Convention orgarized 
by the British Stee] Founders’ Association. The Author is managing 
director of K & L (Steelfounders and Engineers) Limited. 


+ For wrought steels, all test-pieces were cut from 6 in. 
dia. bars. except for 0.40/0.45 per cent. carbon steel in the 
heat-treated condition, and the Mn/Mo steel in the 55/65 tcns 
per sq. in. condition. These were treated in the — 
specified in B.S. 970 for the stated condition, namely 2 in. 
section and 24 in. section respective'y, although cut from 
6 in. dia. stock. For cast steels, all test-pieces were cut from 
clover-leaf bars. 


behaviour of steel when cooling from the liquid 
to the solid state. It is the most difficult of all 
materials the founder has to handle. Even with a 
casting of perfect design—of which there are not 
many, nor can there be—there are three major 
factors which mak: the material more difficult to 
cast than any other. 

The first of these factors is the large amount of 
shrinkage which takes place while the liquid steel 
is cooling down and also whilst it is changing to 
the solid state. The total volume change from 
molten steel in the ladle to the final cold casting 
is over 11 per cent. The second is the low strength 
and ductility of cast steel at temperatures immedi- 
ately below the freezing point, i.e., around 1,480 
deg. C. Hence any stress put on the castings imme- 
diately after solidification, due to temperature dif- 
ferences within the castings or by restricting the 
free solid contraction of the casting, may cause 
“hot-tears.” Hot-tears are one of the major 
bugbears of the steelfounder, and most careful 
design, as well as most knowledgeable foundry 
practice, is needed to avoid them. The third impor- 
tant disadvantageous factor is the high melting 
point, and, therefore, high casting’ temperature— 
1,540 to 1,600 deg. C.—of steel. Moulds and cores 
must be constructed of a material sufficiently re- 
fractory to avoid “ burning on” or sintering of the 
mould and corefaces, strong enough to withstand 
the pressure and wash of molten steel flowing on 
to and over them, and yet elastic and compressible 
enought not to hinder seriously the contraction of 
the steel after freezing, particularly in its “‘ tender” 
range, which is just below the freezing point. 

To these three factors can be attributed most of 
the difficulties of the steelfounder. The basic fun- 
damental necessities to secure a sound casting are 
well known and appreciated by steelfounders and 
their technical. and metallurgical staffs. But, in 
many cases, designers and users expect a higher 
degree of freedom from shrinkage and other de- 
fects in their castings than they have a right to 
expect from the designs they put out. 


Taste I.—Chemical Composition of Samples Tested in the Wrought and Cast Conditions. 












































| : ees 
_ Cc Mn | Si | 8 Ni Cr Mo 

0.20 per cent. owen steel | | 

Wrought EN.3A. ae 0.22 | 0.81 0.20 0.010 0.040 0.16 tr. tr. 

Cast KL201. «| 0.21 | 0.80 | 0.40 0.014 | 0.031 | —- | = — 
0.40600. AB per cent. carbon steel| | | | 

Wrought ENS .. 0.41 | 0.74 0.28 0.033 0.035 0.16 tr. tr 

Cast KL.501 | 0.42 | 0.69 | 0.40 0.019 0.023 — — _ 
Low- alloy Mn/ Mo steel | | 

Wrought EN.16 rs | 0.38 1.53 0.12 0.017 | 0.030 0.10 tr. } 0.16 

Cast KL. 111 sa 0.34 1.35 0.40 0.027 0.033 | 0.70 | 0.55 | 0.31 
14 per cent. Nil Cr Mo steel } | | | | 

Wrought EN.24. «al 0.39 | 0 | 0.28 | 0.010 | 0.025 1.38 1.04 | 0.28 

Cast — a | 0.38 | Q.62 | 0.39 | 0.020 | 0.028 1.57 | 0.74 0.35 
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Models Preferable 


Steelfounders would be helped immeasurably, 
and the use of steel castings increased considerably, 
if all designers of steel castings regarded as a neces- 
sity the need for them to understand why shrink- 
age spots, hot tears, and sand inclusions occurred 
in the steel castings they had designed. It is not 
sufficient for a designer to submit a finished two- 
dimensional drawing to the steelfounder and ask 
for his comments. It is up to the designer to know 
the nature and properties of the material he pro- 
poses to use before he puts pencil to paper, so 
that the whole conception, from the start, is based 
on accurate fundamental knowledge. 

It must be remembered, also, that a two-dimen- 
sional drawing is often little guide to where dan- 
gerous “hot spots” (the main cause of shrinkage 
defects) will occur in a casting. Where maximum 
soundness is a prime desideratum, and particularly 
where a casting is to be repetitive, the making and 
section of a full-size or scale model in wood will 
nearly always show where improvements in design 
(with the object of securing a sounder casting) can 
be made. 

In designing a casting for weak metals like cast 
iron or non-ferrous alloys, little other considera- 
tion need be paid by the designer than fairly simple 
basic questions like “Is it mouldable? ” or “Can 
the cores be got out?” But, with steel castings of any 
appreciable size or weight, other and more difficult 
considerations are involved. High liquid shrinkage 
has to be compensated for by large feeding heads. 
The average yield of a good steel foundry is 50 
per cent. That means 100 tons of molten steel is 
needed to produce 50 tons of castings. The other 
50 tons go largely in feeding heads. Additionally, 
a steelfounder has to try to arrange his moulding 
and casting methods so that the casting solidifies 
progressively and evenly from bottom to top. 
Where this cannot be achieved, “‘ hot spots,” caus- 
ing shrinkage cavities, occur. 

Feeding heads can only be effective within cer- 
tain limits. It is axiomatic that a thick section in 
the casting cannot be “ fed” through:a thin section. 
The thin section freezes too quickly to be of value 
as a channel to compensate for liquid shrinkage in 
a thick section. The founder then has to try to get 
a feeding head direct on to the thicker section or 
promote even solidification by means of metal 
chills in the mould. A designer should try to get a 
uniform thickness of metal in a steel casting, but, 
as is well known, in most designs this is impossible. 
But it is often possible to: change the metal thick- 
ness. gradually to avoid abrupt changes of section 
and sharp corners. Abrupt changes of section and 
sharp corners are a prevalent source of “ hot-tears.” 

Another frequent cause of dissatisfaction in steel 
castings is sand inclusions. Many of these arise 
from the founder failing to hit exactly that nice 
balance between a sufficiently rigid and strong 
mould or core so as to resist pressure and wash of 
the metal and one which will permit the casting 
to contract freely while cooling down. They may 
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also be caused by wrong positioning of the orifices 
by which the molten steel enters the mould. But 
they are often also caused by unnecessarily difficult 
designs. Small or thin core or mould projections 
must, of necessity, be weak, and the flow of steel 
through complicated mould passages may result in 
portions of the mould or cores being broken off, 
resulting in sand being entrapped in the casting. 

In a short Paper such as this it is impossible to 
do more than skim over the outstanding features, 
nor is it suggested that any or all steelfounders know 
all the answers to the many difficult problems both 
in design and manufacture. There are hundreds of 
research and process metallurgists, as well as foun- 
dry technicians, at work on them in research 
establishments and steel foundries throughout the 
world, and there is not merely regular, but constant, 
interchange of ideas and experience between the 
200 or 300 major steel foundries that there are in 
the world. 

The steel casting is a most important component 
of engineering construction. As temperatures, pres- 
sures, and stresses rise—as they do and will con- 
tinue to do—so the standards of soundness and 
severity of inspection will rise, and it is becoming 
increasingly important that more than lip service 
is paid to the ideal of co-operation between the 


. designer and the maker of steel castings. 


Road to Improvement 


It would be an important step forward if chief 
engineers of companies who rely on steel castings 
for the excellence of their finished products would 
arrange for the draughtsmen and designers who 
design those castings to spend a few days or a few 
weeks in one or other of the steel foundries making 
a speciality of those castings in which they are in- 
terested. Time spent by them in the methods 
department of the radiographic laboratories, and the 
inspection departments of such foundries would 
give them a real insight into the problems involved. 
Some of these—often nearly insoluble—are un- 
wittingly and perhaps needlessly created by the de- 
signer himself. Design staff would be most welcome, 
and, with their greater knowledge of what can and 
what cannot be done in a design, and what working 
stresses are involved, there is every likelihood that 
they might remove some of the troubles which they 
are all unconsciously causing. 

There is also another point on which the steel- 
founder is sometimes ignorant—perhaps through 
his own fault. That is the degree of absolute sound- 
ness which is really essential in any particular cast- 
ing. Absolute soundness—i.e., grade A radio- 
graphic soundness—is expensive to secure. It is 
essential for such castings as those for aircraft, for 
high temperature and pressure valves, and turbine 
castings. The steelfounder has to live in a com- 
petitive world, and he is sometimes ground between 
the upper millstone of the exacting requirements of 
the designer and the nether millstone of the natural 
proclivities of the designer’s colleague—the buyer. 
A steelfounder may sometimes hesitate to put for- 
ward what he really needs, both in time and cost, 
if the designer’s requirements are to be met in full, 
lest the orders should go elsewhere. Here, again, 
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TABLE II.—Comparison of Mechanical Properties of Equivalent Wrought and Cast Steels. 
Wrought steels. Cast steels. 
| 
snail In direction of rolling. At 90 deg. to direction of rolling. 
Type of stee | | 
and condition. | Yield | Tensile Elong.! Red, | Izod | Yield | Tensile |Elong.| Red. | Izod Yield | Tens‘le | Elong.| Red, | Izod 
jstrength,|strength,| per of value,|strength,|strength,| per of | value,|strength,|strength,) per of | value 
tons tons cent. | area, | ft.-lb.| tons tons cent. | area, | ft.-lb.| tons tons cent, | area, | ft.-lb. 
per r on per per per on per per per on per 
sq.in. | sq.in. | 2in. | cent. sq.in. | sq.in. | 2in. | cent. sq.in. | sq. in, | 2in. | cent, 
— | | 
Plain carbon steel | | | 
(0.20 per cent.-| | 
carbon steel, nor | | 
malized) --| 18.0 32.4 29.0 | 46.0 40 17.6 31.2 15.0 | 12.0 11 17.8 31.6 (30.0 |44.7 35 
} | 
0.40 to 0.45 per | | | 
cent. carbon | | | | 
steel : | | | | 
(normalized) ..| 21.2 39.2 | 29.0 | 36.5] 21 20.8 | 37.2 | 10.0| 10.3} 10 23.2 | 40.0 | 24.0] 33.0] 18 
(quenched and | | | 
tempered to | | | 
40 tons per | | | | it 
sq. in.) | _— | 47.6 23.0 | 44.7 41 — 48.4 17.0 23.2 12 | -— | 48.6 22.0 | 40.0 35 
j | | | | 
Low-alloy Mn|Mo | | | | | | | 
steel, } } } | | | | 
(quenched and | } | | 
tempered to | | | | 
45 to 55 tons | | 
persq.in.) ..| — | 48.0 | 24.0] 52.3] 79 — 48.0 | 16.0 | 29.3 9 35.5 | 49.6 | 23.0 | 43.4 | 56 
(quenched and | | 
tempered to | | | 
55 to 65 tons | 
persq.in.) .. _ 59.6 21.0 | 50.9 | 57 _ 57.6 10.0 | 23.5 12 54.0 | 61.6 | 17.0 | 32.0 44 
| 
1} ver cent. | } | 
Ni/Or/Mo steel | 
(quenched and | 
tempered to 55 | 
to 65 tons per ” | 
sq.in.) .. oa — 60.8 19.0 | 49.8 72 —_ 56.0 5.0 6.9 | 29 53.7 | 60.4 16.0 | 35.0 | 45 






























































greater co-operation, and perhaps greater apprecia- 
tion of what is involved would help. There has 
been, particularly in recent years, a fair degree of 
rationalization in steel foundries. There has been 
an increasing tendency for steel foundries to limit 
the range of work which they will tackle to enable 
them to concentrate their metallurgical and tech- 
nical staffs over a narrower range of problems. 
Obviously this has been of benefit both to the foun- 
der and the customer. Particularly in notably diffi- 
cult and complex castings is this to be applauded. 


No-one wants to limit competition unduly or pre- 
vent the entry of a newcomer to a field where he 
feels he can do a good job. On the other hand, 
a feeling that expensively-acquired experience might 
be wasted and methods which, while ensuring 
greater soundness, would raise seriously the cost, 
would not be appreciated or recompensed, is not 
the best atmosphere in which to secure concentra- 
tion on the highest possible quality. 


Recent Progress 


Because this Paper is largely devoted to the diffi- 
culties between designer and founder, as is proper 
to a Convention of this kind, it should not be 
assumed that great progress has not been made in 
the last 10 or 15 years. The advent of industrial 
radiography in the steel foundry has enabled great 
strides to be made in foundry techniques, both with 
properly and improperly designed castings. The 
first plant to be installed in any foundry was put in 
in 1935, and, since then, every foundry dealing with 
high strength and high pressure castings has in- 
creasingly used radiography—both X- and gamma- 


tays—to help with the problems. A: wealth of re- 
search work on all the problems has been done, 
sponsored both by individual steel foundries and 
associations of steelfounders both in this country 
and elsewhere. This has led to a greater under- 
standing of the somewhat complex phenomena of 
steel casting solidification and other steelfoundry 
problems, and has led to vast improvements in 
steelfoundry techniques with a resultant greater 
degree of soundness and freedom from defects. 

Despite the rise in consumption of steel castings 
in this country in recent years, there is still a great 
deal of room for a wider use in all branches of 
engineering products. As an example, the experi- 
ence of the U.S.A. can be quoted. Not only is the 
consumption of wrought steel twice as high per 
head of the population as in this country, but so 
is the consumption of steel castings. 

It is on this basis of an ever-increasing and widen- 
ing field for the use of steel castings that the 
B.S.F.A. is formulating its plans and particularly 
those for the extension of its co-operative research 
work in the British Steel Castings Research 
Association. 

A free interchange of views and experience, such 
as is provided by this Convention, can only lead to 
a greater understanding of the problems which exist 
and a greater realization of the need for designers 
and founders to attack them jointly. Much remains 
to be done, but there is little doubt that it will be 
done because when there is a material and a 
method of forming it which gives the strongest pos- 
sible structure known to metallurgical science, steel- 
founders must pursue their aim to make the best 
possible use of it. 











Book Review 


Fatigue of Metals, by R. Cazaud, translated by A. J. 
renner. Pubiished by Chapman & Hall, Limuted, 
37, Essex Street, London, W.C.2. Price 60s. net. 

A successful modern novel and its film version, have 
recently popularized the problem of fatigue in metals, 
yet it is more than a hundred years since this distinc- 
tive type of failure was first studied by engineers. We 
have now nearly forgotten the unfortunate primitive ex- 
planation of the fractures as being due to “ crystalliza- 
tion,” and by the use of the microscope and the X-ray 
spectrometer research workers have noted the changes 
which actually occur within the original crystals of a 
fatigued metal. Theories of fatigue were discussed in 
Gough’s book of 1926, and in more recent years the 
importance of concentrations of alternating stresses at 
surface discontinuities in metallic structures has become 
increasingly apparent in connection with these failures. 
In 1937, the first French edition of Dr. Cazaud’s book 
was printed and much of its appeal lay in its emphasis 
on this latter aspect of the problem. Thus the publicity 
given to German work on the behaviour of welded 
joints, especially in unmachined metal, impressed the 
reader with the weakening effects of notches and bad 
surface finish. 

Foundrymen may not look upon weld beads as being 
essentially castings, but, they do appreciate the pros and 
cons of good surface finish, and will be sympathetic 
with Dr. Cazaud’s outlook. The third edition of his 
book appeared in 1948 and five years later this English 
translation by Mr. Fenner has been published. Five 
years involve quite a time lag, but the translator has 
taken the opportunity of mentioning some further re- 
search work which has been completed since 1948. Even 
this hardly brings the book up to date, though the index 
may be at fault in prompting such a conclusion. The 
well-known name of Almen is not listed, though his 
work on shot-peening is mentioned on page 315. Age- 
ing effects in steels are not indexed, but they are dis- 
cussed on page 144. The recent work done at Cam- 
bridge by Weck and others on the fatigue resistance of 
welded structures does not appear to receive attention. 

Those of us who are interested in castings are referred 
to pages 100 and 106 for cast iron, but only the last 
page gives results. Fatigue values for a few alloy cast 
irons are listed in an indifferent way, and one is chiefly 
impressed by the good results of a single malleable iron 
(not indexed) the analysis of which is not given. Nodular 
iron does not come into the picture, but iron crank- 
shafts receive a good deal of notice in connection with 
design. If one is involved in the production of cast 
details with good surface finish, using perhaps the lost- 
wax process of “shell moulding,” then the many refer- 
ences to surface roughness and its effect on fatigue will 
be of interest. Several results are given for cast light 
alloys, and whilst the fatigue limit for wrought alu- 
minium-bronze may be as high as +25 kg. per sq. mm. 
this is reduced to about +15 kg. per sq. mm. for the 
cast alloy “ owing to casting defects such as inclusions, 
blow-holes and microscopic cavities.” The author seems 
to assume that all metals have a definite fatigue limit 
except in the case of cast white metals for bearings, but 
this is not a universal belief. 

The book reads easily, but here and there the English 
terms are unusual, and all values are given in the metric 
system. A tool steel on page 100 contains “ pearlite 
granules” and rails are called “railway lines,” whilst 
on nege 116 the microstructure of a 16 ver cent. Cr 
steel is given as ferrite. These details do not condemn 
the perspective of a work the pubtication of wh.ch is 
described by Dr. Gough in a Foreword as “a notable 
event.” 


H. O'N. 
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American Contracts for Sheffield 
Castings 

lt is reported that English Steel Corporation, 
Limited, of Sheffield, have recently received orders for 
a number of large steel castings intended for plant to 
be built in the United States in connection with the 
defence programme. The American authorities have 
only just agreed to the release of this informaiion 
although some of the castings have already been pro- 
duced and are to be despatched this month. Accord- 
ing to a statement by the firm, these orders are im- 
portant not only because of dollar earning, but also 
because they call for steel castings of greater size than 
any previously produced in this country, the heaviest 
weighing approximately 170 tons and requiring about 
210 tons of liquid steel in its production. Patterns as 
large as a normal prefabricated house have been used 
for this work. In addition a specially-constructed 
vehicle is being built to transport the castings from 
Sheffield to the port of despatch, and the combined 
gross weight of vehicle and castings will be about 230 
tons. 

It is also reported that an important agreement has 
recently been concluded between the General Steel 
Castings Corporation, of Granite City, U.S.A., and the 
English Steel Corporation, Limited, of Sheffield, two 
of the largest producers of special castings in the two 
countries. The American company is among the fore- 
most producers in the world of special castings for 
locomotives, carriages and wagons, and under the 
agreement the English Steel Corporation will produce 
in quantity special railway castings which they have 
already been developing. An interchange of informa- 
tion on design and foundry technique is also envisaged. 


Losses on South African Contract 


A loss of more than £250,000 on a contract for 
South African Railways is shown by the North British 
Locomotive Company, Limited, Glasgow, Britain’s 
biggest private builders of locomotives, in its accounts 
for last year. Further heavy losses on the same con- 
tract are expected this year and next. In a preliminary 
announcement on the accounts for the year to Decem- 
ber 31, 1952, the company stated: ‘“ The trading re- 
sults shown have been seriously affected by the sub- 
stantial loss amounting to £261,000, mainly incurred 
on a contract for electric locomotives of an exceptional 
type for the South African Railways, placed with the 
company in 1948. “It is expected that during the 
next two years further losses on the same contract, 
amounting to £175,000, will be incurred.” Despite 
these losses, however, the directors are of the opinion 
that the financial position remains sound and accord- 
ingly, besides paying the final dividend of 24 per cent. 
on the Preference stock, it is proposed that the Ordin- 
ary dividend be maintained at 5 per cent. 





I.V.E. Section Notes 


At the annual general meeting of the institute of 
Vitreous Enamellers, Midland section, held last month, 
the following officers were elected or re-elected for 
the next session:—As chairman: Mr. A. W. Murdoch; 
as vice-chairman: Mr. A. G. Read; as committee: Mr. 
Baldwin, Mr. Bayliss and Mr. Legg; as hon. secretary: 
Mr. D. Sleath and as hon. lanternist: Mr. Rodway. 
Mr. W.lliams then gave a paper on “ Development of 
Castings for Vitreous Enamelling” and a lively dis- 
cussion ensued: At the conclusion, a vote of thanks 
was proposed to the retiring president. 
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Association of Bronze and Brass Founders 


Annual Survey and Technical Report 


A general meeting and the annual meeting of the 
Association of Bronze and Brass Founders were 
held on Wednesday of last week at the Connaught 
Rooms, London. Mr. W. R. Marsland presided 
over both. 

The following firms were elected to member- 
ship:—Richard Thomas & Baldwins, Limited, 
Swansea; J. Blakeborough & Sons, Limited, Brig- 
house; British Engines, Limited, Newcastle-upon- 
Tyne; Bowen & Company, Limited, London, and 
David Flanagan, Limited, Ayr. 


President’s Report 

The president then delivered the Annual Report 
in the course of which he said :— 

The past year had been a very important one for 
the Association, one in which notable work had 
been done and one in which the name of the Asso- 
ciation had been kept well in the news. Notable 
was, of course, the productivity conference held at 
Harrogate in June and many expressions of appre- 
ciation of the worth of this conference had been 
received. He believed the stimulus to thought which 
it provided as well as the practical application of 
processes and techniques which were described were 
leading to improvements and economies in the 
foundry generally and were revitalizing the atmos- 
phere in which members worked. As time went 
by, they would yield increasing benefits to all. Un- 
fortunately, this conference, undertaken for the 
benefit of the whole industry, involved the Associa- 
tion in a loss of £173. The “ Proceedings” of this 
conference, which had been widely distributed, was 
an attractive publication. |The Association was 
indebted to the proprietors of FOUNDRY TRADE 
JOURNAL for the very great help which they gave 
with this volume. i 

An International Foundry Conference had been 
held in Paris under the ausp‘ces of the Organization 
for European Economic Co-operation. The presi- 
dent had attended, supported by members of the 
Brassfoundry Productivity Team. In addition, the 
president had accepted an invitation to attend a 
conference on technical matters organized by the 
British Steel Founders’ Association at Ashorne Hill 
and had also attended, with the secretaries, a meet- 
ing of the British Productivity Council in London 
during March. This co-operation with other asso- 
ciations was of benefit to members of the Bronze 
and Brass Founders’ Association. 

The chairman of the Association’s technical 
committee would later present a report, but he 
stressed how greatly he esteemed the work that the 
committee was doing and again pointed out that it 
was for the benefit of the whole brassfoundry 
industry in the country. The president thought 
that the sub-committee which had drafted the Joint 
Services Code of Inspection Procedure should be 
particularly congratulated on the work carried out 
in this direction. 

The Council had watched the interests of mem- 


bers with continued vigilance. They supported the 
successful appeal which ensured that the supply of 
Mansfield sands would not be restricted by build- 
ing encroachment and had also represented to the 
Ministry of Supply that other important sand 
deposits should be safeguarded in the same way to 
ensure adequate supplies for industry in the future. 

The Council had kept under review the metal 
position which had changed so greatly in the past 
twelve months, and had supported, through its 
representative on the scrap advisory committee, the 
relaxing of controls, at the same time advocating 
that metal, which could be used here, should not be 
exported, so ensuring ample supplies in this country 
at competitive prices. 

The Association had maintained good relations 
with the Ministry of Supply and Ministry of 
Materials and also with allied trade associations. 
It had had helpful informal conversations with 
representatives of the British Bronze and Brass 
Ingot Manufacturers’ Association on ways and 
means of providing funds for research and other 
developments of importance to the bronze and brass 
foundry industry. This would be discussed later. 


Local Meetings 


Meetings had been held in the varjous areas and, 
being informal, continued to provide a valuable 
means for the exchange of views and information. 
The president had attended meetings in each area, 
with the exception of Yorkshire, and he apologized 
to the Yorkshire members for the circumstances 
which made it impossible for him to be present. 
He particularly thanked the Scottish members for 
organizing at short notice such a well-attended and 
successful meeting in Glasgow last month. In the 
London area, the meetings were now preceded by 
a short talk on some matter of current interest. 
Members in other areas might well consider 
whether this arrangement would not be of value 
to them. 

The annual theatre party on the evening pre- 
ceding the annual meeting continued to grow in 
popularity and this also was valuable in promoting 
friendship between members. The Association was 
very grateful for the valuable publicity which the 
Press gave to the Association by publishing notices 
and reports on meetings and on their general 
activities. 

The fact that the work which was done was of 
benefit to all brass founders was a very good reason 
why more of them should lend their support. Mem- 
bership had increased slightly during the last year 
and was now 101, but it was hoped that the good 
work which the Association was doing would be 
brought to the attention of non-members and that 
there would be an increase in membership in the 
coming year. The president was very grateful for 
the support he had received from the vice-president, 
members of the Council, the technical committee, 
the Editor of the “ Bulletin” and the many other 
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members who had contributed to the work of the 
Association. On some occasions, it had been diffi- 
cult to come to a decision on delicate problems, but 
when such an occasion had arisen there had always 
been some member of the Council or the Associa- 
tion to whom he had been able to appeal for advice. 


Technical Committee 


The report of the Association’s technical com- 
mittee was presented by its chairman, Mr. 
Lancaster, who said four normal quarterly meet- 
ings had been held, as well as a special meeting to 
consider the draft Code of Inspection Procedure. 
All had been well attended. The committee had 
had two main activities, one the preparation of the 
draft Joint Services Code of Procedure for the 
Inspection of Copper-base Alloy Castings and 
secondly consideration of amendments which might 
be desirable to specification B.s. 1400—1948, with 
which were allied proposals for encouraging the 
greater use of alloys in this British Standard. 

Proposals for the Code of Inspection Procedure 
were a logical sequence to the report of the com- 
mittee for the standardization of engineering 
products (the Lemon Committee) and the call for 
economy and efficiency in industry. About 18 
months ago the Association submitted an outline 
of their proposals on this matter to the co- 
ordinating committee, but it was then realized by 
them that the general subject was under considera- 
tion with the Federation of British Industries which 
it was thought precluded them from dealing with 
the matter. However, the Association’s committee 
had reiterated their views on the desirability of 
action in this matter, with the result that in July 
last representatives met the Admiralty working party 
On inspection procedure, and shortly afterwards 
delegates of the Ministry of Supply. As a result, 
the Association undertook to prepare a Code for 
the consideration of the Admiralty and Ministry of 
Supply. 


Inspection Code and B.S. 1400 Revision 


Mr. B. R. Higgins had drafted a code which 
was considered at a special meeting of the tech- 
nical committee on December 18; it was approved 
after agreement on certain amendments. Copies of 
this proposed code were handed over to representa- 
tives of the Admiralty and Ministry of Supply on 
Janrary 13 of this year. 

_ The technical committee had tried to produce a 

single document which would comprise details of 
all tests which might be required for copper-base 
alloy castings, stating a scale of tests for each cate- 
gory, the records to be kept and for what period 
and the procedure for release of castings. It was 
hoped that the authorities would adopt a common 
procedure and that delegation of authority would 
be practised widely. 

British Standard 1400 had been in existence for 
five years and was due for review; the technical 
committee had anticipated this by sounding 
opinions on the subject. It appeared that for those 


FOUNDRY TRADE JOURNAL 





MAY 7, 1953 


alloys particularly susceptible to zinc and phosphorus 
loss in melting, the ingot should have a higher con- 
tent of these elements than the casting specification, 
This would be proposed for alloys.LG1, LG2, PBI, 
PB2, PB3 and LPB1. It was also thought that 
three alloys which were little used, G2, LG1 and 
SB1, might, without detriment, be omitted from the 
schedule and members’ views were requested upon 
this and the proposals for adding a limited number 
of new alloys. 

Following a suggestion of the British Bronze and 
Brass Ingot Manufacturers’ Association, it had been 
agreed in principle that the technical committees 
of the two associations should form a joint sub- 
committee to review and form agreed recommenda- 
tions for amendments to the present standard. The 
main aim was to promote the use of B.s. 1400 speci- 
fications to the gradual exclusion of many others 
now in use. To achieve this B.s.1400 must be 
reasonably comprehensive but not overburdened 
by a number of alloys closely resembling each other. 

The Association was very pleased that the 
British Non-Ferrous Metals Research Association 
had agreed to do some work on the creep proper- 
ties of gunmetals and also on rapid methods for 
analysis. 

It was with great regret that the Committee lost 
during the year the services of Mr. P. D. Crowther 
who had been a valuable member for some six 
years, and who had presided with such distinction. 
They welcomed to the Committee Mr. A. L 
Wakeling, of Bull’s Metal & Marine, Limited. 

Continuing the proceedings, a minor amendment 
to the constitution concerning representation of the 
industry as a collective body in dealing with 
Government Departments was approved. In 
response to the appeal issued by the National 
Foundry College to help in furnishing the model 
foundry in the new buildings now being erected, 
it was decided to grant a token payment from the 
Association and recommend members individually 
to contribute as desired. 


Annual Meeting 


The tenth annual business meeting then followed and 
routine matters—apologies for absence, minutes, and 
accounts were dealt with. It was then proposed, 
seconded and resolved that Mr. W. R. Marsland should 
be president of the Association for the ensuing year 
and Mr. G. A. Woodruff, vice-president. To fill 
five vacancies on the Council Mr. E. J. Brooke 
(Aluminium Bronze Company,” Limited), Mr. A. J. N. 
Brown (Steven & Struthers Limited), Mr. F. G. Burrell 
(Shipham & Company, Limited), Mr. G. H. Charsley 
(Trent Foundries Limited), and Mr. P. B. Higgins 
(Yorkshire Engineering Supplies Limited) were elected. 
The technical committee was re-annointed en bloc and 
Mr. E. J. Brooke was elected to fill the vacancy on the 
Publicity Committee, due to the resignation of Mr. 
W. B. Leigh. Representatives to serve on kindred 
bodies and committees were re-elected, except that Mr. 
A. F. Raynor of Anti-Attrition Metal Company, 
Limited, was elected to serve on the City and Guilds of 
London Institute Committee. Finally, it was proposed 
and resolved that Heatcote & Coleman, chartered 


accountants be appointed secretaries to the Association 
for the ensuing year and thanks were accorded for 
their valuable services in the past. 
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Evolution of Vitreous-enamel Formule’ 


By A. W. Murdoch 
(Continued from page 392) 


Period 1925 to Present-day 


The period 1925 to the present day has seen 
several developments of great importance to the 
enamelling industry, and it may be well at this point 
to consider the main enamel groups or types 
separately as:—({1) dry-process enamels for cast 
iron; (2) wet-process enamels for cast iron and (3) 
wet process enamels for sheet steel. 


Dry-process Enamels for Cast Iron 

In this field, progress has not generally been so 
marked as with wet-process enamels. Ground-coat 
compositions, basically of borax, felspar and quartz, 
have altered little in character during the period. 
The high lead-content, once considered essential, 
has gradually decreased from around 20 per cent. 
PbO to as low as 2 per cent. PbO. This has neces- 
sitated alterations to the K,O, Na,O, B,O, and 
silica in order to obtain a mechanically strong coat- 
ing. The Author cannot, in this context, refer in 
detail to the uses and the functions of the different 
enamels, but it should be understood that this type 
of ground-coat, particularly, must have distinct 
mechanical, as well as chemical, properties. Lead- 
less, dry-process ground-coat enamels have also been 
developed, which are proving increasingly popular, 
and although nothing particularly striking has taken 
place with these ground-coats, it is noteworthy that 
they are increasingly used even amongst the “ old 
school” of enamellers. Typical formule are shown 
in Table IX. 


TABLE IX.—Typical Dry-process Ground-couts Enamels for Cast 
Iron, 1925 to Present-day (compositions per cent.). 











Constituent. ~ A. B. | Cc. 
Silica (Si0,) ze _ 55. | 60 
Boric oxide (B,O,) | 8 12 14 
Sodium oxide (Na,O) sau 5 | 7 j 10 
Potassium oxide (K.O) 2 «| 7 | 10 | 8 
Alumina (Al,0;) .. ia 10 14 | 8 
Lead oxide (PbO) .. .| 20 2 _— 
Classification : ; High lead. | Low lead. | Lead-less. 








It will be noticed that as the lead content de- 
creases, the silica and boric oxide contents increase. 
(The silica and alumina give the mechanical strength, 
while the Na,O, K,O, B,O, act as fluxes, replacing 
the lead. Some of these ground-coats, particularly 
the lead-less type, contain small amounts of cobalt 
or manganese oxides, which are considered to im- 
prove the adherence. Ground-coats comprised of 
well-mixed raw materials have also been used during 
this period. 

Dry-process, white cover-coat enamels, during the 
last 25 years, show a changeover almost completely 
from those containing lead to lead-less types. 





* Paper presented to the Midland section of the Institute of Vitreous 
Enamellers, Mr. Ball presiding. The Author is superintendent, 
Ferro Enamels Limited. ; 


Although lead-less, dry-process cover-coats were 
manufactured earlier, their use was limited owing 
to the ease of application of leaded enamels, and 
only fairly recently have the lead-less frits super- 
seded those containing lead. The use of tin oxide 
as a melted-in opacifier has now been replaced by 
antimony oxide, and although this is to-day the 
most popular type of dry-process, white cover-coat, 
recent developments have produced a much more 
dense white enamel by zirconium opacification. 
Enamels of the antimony type can also be acid- 
resisting, where this quality is desirable. Typical 
formule showing the evolution of dry-process white 
cover-coats are given in Table X. There is no real 
demarcation as to when one type of dry-process 
enamel was superseded by another, in fact, all the 
classes mentioned were being used during the same 
period. However, to-day frits containing lead are 
obsolete, even if only because of the high quality of 
lead-less types. 
TABLE X.—Typical Dru-process White Cover-coats for Cast Iron 
(Composition per cent.) 








| | Lead/ | Lead-less 
Constituent. | Lead/Tin. | Antimony. — Antimony. 
ee 25 | 25 25 
Peo .. 10 | 10 | — 
Sn0, 10 ~_ in 
Sb,0, i oe | 6 | 8 
ae 10 10 14 
Na,O wal 10 12 | 14 
BO; oul 10 10 12 
K,0 . wal 8 8 8 
Al,O3 7 7 7 
>. | _— 6 6 
CaF, | 10 6 | 6 





Arsenic oxide was occasionally added, in amounts varying from 
} to 1 per cent. in order to increase the density of either the tin- or 
antimony-opacified enamels. 


Wet-process Enamels for Cast Iron 

These enamels have made distinct progress during 
the last 25 years, again, the distinctive feature being 
the elimination of lead from the formule (see Table 
XI). Ground-coats for cast iron depend to a large 
extent upon mechanical as well as. chemical proper- 
ties to promote adherence, so that frequently their 
composition may bear close resemblance to that of 
the cover-coats, although opacification, if present, 
is derived by different means. Lead-bearing ground- 
coats were used in the 1930's, but the most popular 
of this period were the matte-surface ground-coats. 
These were very high in refractories and very open 
in structure, and often they were compounded by 
mixing a very refractory frit in varying percentages 
at the mill with refractory raw materials. The sin- 
tered ground-coat was also in use, and these last two 
were lead free. Raw ground-coats, again free from 
lead, were also in use, as were the not-so-popular 
glossy-surface type. 

All these, except the lead-bearing enamels, have 
survived to-day, when the use of ground-coats on 
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TABLE XI.—Wet-process Ground-coats for Cast Iron. 








1. S. 3. 
S10, .. i 60 56 38 
Na.O ; 14 14 7.5 
K,0 3 7 2.0 
Al.O; 5 6.5 2.0 
B,O, 8 15.5 18 
CaF, 10 — 19 
CoO .. a 0.3 — 
MnO, —~ 0.7 — 
Bao .. ~ — 3.5 
ZnO .. — — 


10 


Description: (1) Very refractory type used with mill addition of 
10 per cent. clay and 25 per cent. quartz; (2) non-glossy sinter type, 
100 per cent. frit, 6 per cent. clay at mill; and (3) glossy type, clay 
added at mill. 





cast iron has become necessary in many instances 
where direct-on cover-coat enamels could be used 
a few years ago. With the lead-bearing cover-coats 
for cast iron of 25 years ago, the lead content 
varied from 10 to 30 per cent., and the ease of appli- 
cation, combined with low firing temperature and 
the ability to flow, ensured their popularity. They 
were gradually superseded by the lead-less type, 
where barium carbonate and zinc oxide replaced 
the lead content in the formula. The main opacifi- 
cation was derived from antimony oxide in the melt 
in practically all cases. The lead-less enamels also 
widened the range of colours which could be ob- 
tained, and thus increased the popularity of the 
vitreous-enamel finish. Direct-on cover-coat enamels 
for cast iron were developed by the use of formule 
which embodied the necessary fluidity, workability 
and coefficient of expansion. The use of barium 
carbonate and zinc oxide increased the fusibility of 
the lead-less enamels, dehydrated borax was incor- 
porated into many formule, and this class of 
enamels improved in covering power and density, 
although the type remained the same—still deriving 
its opacity mainly from antimony oxide. 


Recently-developed enamels for cast iron, coin- 
cident with the adoption of titanium enamels for 
steel, are not yet in general production and use, 
but the laboratory stage is passed. Acid resistance 
had been obtained by employing a high silica con- 
tent, but, in the early 1930’s, the use of titanium 
dioxide as a partial substitute for silica in the 
formula gave rise to the introduction of more work- 
able enamels in this class. 

Table XII shows typical examples of the range of 
formule used to-day, compared with the leaded 
enamels of 25 yrs. ago. 

‘TABLE XII.—Wet-process Cover-coat Formule for Cast Iron 
(parts by weight), 











1925-1930. In current use. 

| 

| Lead-bearing. Lead-less A.R. Lead-less, 
SiO, .. a 20-25 | 25-30 30-40 
Na,O sol 10-20 15-20 15-20 
B.05 x 3-6 8-12 6-8 
PbO... | 10-30 on on 
Sb,0, nF 0-5 0-5 0-5 
ZnO .. is 0-2 8-12 0-10 
EO . 1-4 3-6 0-6 
Al.O; 3-5 2-5 0-5 

aO.. “ 5-8 | 0 

CaF, ins 2-5 5-10 | 2-3 
TiO, ie — a 5-10 
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Fundamentally, therefore, in the late 1930's, the 
use of acid-resisting enamels for cast iron was very 
much on the increase, particularly in the cooker 
industry, and the demand has been even greater 
since 1945. Black enamels for cast iron have always 
found a ready market and, here again, lead-less 
types have become established. Cobalt, manganese, 
iron and chromium oxides are usually employed to 
obtain a good black colour, but occasionally cop- 
per, iron or nickel oxides are added as well. 
Formule modifications for this type have been 
directed during this period mainly to increasing the 
workability and acid-resistance, and here again 
titanium dioxide has proved its usefulness in replac- 
ing some of the silica. 


Wet-process Enamels for Sheet Steel 

Twenty-five to 30 years ago, it was considered 
that ground-coat enamels for sheet steel should be 
fired at temperatures of around 900 deg. C. The 
formule in use, therefore, contained a high per- 
centage of refractory, the silica content frequently 
being more than 50 per cent. of the total batch. 
The quartz and felspar contributed approximately 
equal proportions (of the silica) while the borax 
was usually one-third of the total material weight. 
Compositions were fairly simple and might contain 
only sodium carbonate, sodium nitrate and fluor- 
spar together with those materials already men- 
tioned, and the oxides of cobalt, nickel and man- 
ganese. The high percentages of cobalt were 
evidenced by the distinct blue coloration present 
in the fired ground-coat. Manganese was generally 
added to. darken the colour, as it is doubtful 
whether at this time the bubble structure had been 
considered. Nickel oxide became gradually more 
important in replacing the more expensive cobalt, 
and so the very blue ground-coats became less blue. 

During the 1930's, attention was given to the 
alteration of formule to reduce the temperature 
of fusing, until prior to 1940, firing at 840 to 860 
deg. C. was considered to be quite adequate. This, 
of course, meant the re-formulation of ground- 
coats for sheet-steel not just reducing the refrac- 
tory content, and expansion coefficient had to be 
considered as well as the viscosity of the molten 
glass. Other materials were introduced, such as 
cryolite, barium carbonate and calcium carbonate. 
Pursuing this drop in the fusing temperature still 
further, ground-coat formulations were made, 
which, some two years ago, produced enamels 
firing out at 780 deg. C. or lower. Generally, how- 


TABLE XIII.—Composition of Typical Black Enamels for Cast Iron 
(parts by weight). 

















Constituent. | Lead-less Non-A.R. | Lead-less A.R. 

sio, .. a el 30-35 | 40-45 
Na,O... o as 12-15 8-14 
BO, 15-18 6-10 
Al,O; 3-6 0-3 

20 0-5 2-4 
CaF, 8-14 2-6 
BaO 2-5 0-8 
ZnO 0-5 0-4 
TiO, 5-10 
CoO 0-0.5 0-0.75 
MnO, 0-1 0-1.5 
Cr,03 0-0.3 0-0.3 
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ever, it is necessary to use two or more ground-coat 
frits in an enamel in order to obtain the properties 
required for commercial handling. Nevertheless, 
to-day, sheet-steel ground-coat combinations can 
be used Over a very wide temperature range, by 
blending the correct quantities of the right frits. 
This is extremely useful where a variety of steels 
has to be used, which are not always of good 
enamelling stock. Iron oxide and copper oxide 
have also found their way into sheet-steel ground- 
coat formulz, and these again affect principally the 
colour of the fused enamel. 

The theory of cobalt oxide and adherence cannot 
be discussed at this time, but it should be borne in 
mind that ground-coats containing nickel only, and 
brown in colour, also have excellent adherence to 
the steel. White ground-coats for sheet steel also 
receive consideration from time to time, and 
although they are not popular, due to greater care 
being required in handling and metal preparation, 
their potential usefulness makes them more than a 
laboratory curiosity. These may contain such 
materials as antimony or zirconium oxides in the 
proportion of from 2 to 6 per cent. of the batch 
weight, and typical formule were shown earlier. 
Modifications were made to these white ground- 
coats by the introduction of one or more of the 
oxides of cobalt, nickel or manganese in very small 
amounts. It is claimed that as little as 0.05 per 
cent. of cobalt oxide improves the adherence of the 
ground-coat to the steel. These light-coloured 
ground-coats were stated to “cover” more easily 
than the blue-black ground-coats, although this 
probably is of no consequence to-day when white 
cover-coats of super opacity and covering power 
are available readily. 

The silica content of the batch may be introduced 
as quartz, silica sand, felspar, sodium-silico-fluoride 
or china clay, and also as a constituent present to 
some small extent in many other raw materials. The 
nature of the material adopted to introduce this 
silica naturally influences the physical properties of 
the final enamel. For instance, silica introduced as 
felspar is always less refractory in its action than 
either quartz or sand, so that the final frit is softer 
or more fusible even although the SiO, content is 
similar. Softer ground-coats, therefore, generally 
contain a higher felspar-to-quartz ratio than the 
harder ones. Also, in the softer range the ground- 
| coat compositions become more complicated as a 
larger variety of raw materials is introduced to 
obtain fusibility, consistent with desired working 
properties and adherence. Table XIV shows three 
types of composition ranges typical of blue-black 
Sheet-steel ground-coat enamels. Acid-resisting 
ground-coat enamels have also been introduced 
during the last ten years, and here again titanium 
dioxide has been utilized in their formulation (along 
with a lower felspar content and a subsequent in- 
crease in quartz or sand). 

_ This leads to the last main section for considera- 
tion, that of cover-coat enamels for sheet-steel. 
Many people believe that this class of enamel has 
developed more rapidly than any other during the 
last 25 yrs., and in many ways this is probably so. 
If this is admitted, then, though not absolutely cer- 
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TABLE X1V.—T ypical Formule of Ground-coat Enamels for Sheet 
Steel, 1925 to Present Day (parts by weight). 











1. 2. 3. 
SiO, 45-55 40-45 28-34 
Na,O 10-14 12-15 15-18 
B,O; 12-15 14-16 16-20 
K,0. 3-8 3-8 3-8 
Al,O; 5-10 5-10 8-12 
CaF, 2-5 4-8 8-12 
CaO .. | — -- 0-2 
MgO val — 0.1 — 
NaF san -- — 0-2 
CoO ig 0-0.25 0-0.5 | 0.75 
MnO, op 0-0.75 0-0.75 | 1.25 
Nio 5 | 0-0.75 | 0-0.75 1.60 








Fusing temperatures: (1) 900 deg. C.; (2) 840 deg. C.; and (3) 
780 deg. C., respectively. 


tain, it might be considered the reason why in 
America cast-iron wet-process enamelling has prac- 
tically ceased at the present day. Gradually, sheet 
steel has been introduced where once cast iron was 
considered necessary. However, in this country, 
and in Europe generally, enamelling of cast iron is 
still holding its own. 


Cover-coat Enamels for Sheet Steel. 

It was stated that during the first 25 yrs. of this 
century there was a gradual reduction and in many 
cases elimination of the lead content of sheet-iron 
enamels, and that the main smelted-in opacifier was 
antimony oxide. During the 1930's, antimony- 
opacified enamels were improved considerably from 
the point of view both of opacity and covering 
power. There was a development which resulted in 
what were known as super-opaque white enamels— 
superior to any white enamels which had been used 
until then, for similar or better results than with the 
older enamels were achieved with thinner coatings 
of enamel. 

To some extent this improvement coincided with 
the changeover to borax in the dehydrated form, in 
place of the more common hydrated borax of the 
day. The use of this material in enamel formula- 
tions resulted in speedier melting and _ shorter 
periods of time during which the enamel was in the 
“boiling” or effervescent stage. Consequently, 
there was less opportunity for the antimony opaci- 
fier in the batch to dissolve in the melt. Without a 
digression into smelting practice, it should be appre- 
ciated that happenings such as this have all played 
some part in the process of enamel evolution. 

Acid-resisting enamels in this class were also 
gradually developed, which, by the inclusion of 
titanium dioxide in place of some of the silica, were 
rendered mote easily workable and given a high 
degree of resistance to acid attack, combined with 
good opacity and covering power. Black and clear 
frits for sheet steel, during this period also, received 
attention, so that the range of colours which could 
be used became considerable. From the blacks, 
through different shades of blue frits, to the clear 
glazes—some especially made to take difficult 
colours such as red—there was during the 1930’s 
increasing stress upon colour. With the white, 
black and clear frits, greater fusibility and decreased 
temperature of firing, with all their added advan- 
tages, were always under consideration, and steadily 
the tendencies evolved until 820 to 830 deg. C. 
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replaced the higher firing temperatures of earlier 
years. This move coincided with the introduction 
of lower-temperature firing ground-coat enamels. 

When war came at the end of 1939, the industry 
naturally suffered a severe set-back, but still de- 
velopment work was continued, and when possible, 
not only were pre-war enamels revived, but com- 
pletely new types were available. Frits based on 
Zirconium opacification, with better covering power 
at lower application weight than the antimony 
enamels were produced. However, it has not yet 
been possible to obtain a very high degree of acid 
resistance in zirconium enamels, despite the ever- 
increasing demand for this quality. 

The class of self-opacifying titanium enamels has 
become well known in the industry and, un- 
doubtedly, this is an achievement of a high order. 
It was only in the early 1930’s, that titanium di- 
oxide was first introduced into enamel formule, 
and some fifteen years later, this material was found 
to be of supreme importance,. So much so, that 
most of the development work with white enamels 
to-day is centred around its use. Adequate covering 
power can be obtained with one coat of titanium 
enamel of about 0.005 in. thickness compared with 
from 0.012 to 0.015 in. for antimony enamels. The 
appearance is a dense white, the surface is very 
glossy (compared with antimony enamels) and the 
resistance to acid attack is of a very high order. 

To-day, then, cover-coat enamels for sheet steel 
cover a wide range of available frits (Table XV). 
The older antimony types are still of importance; 
there are zirconium-opacified, non-acid-resisting 
whites of good covering power; titanium self-opaci- 
fying enamels for white and certain colours; clear 
frits for self colours; and blue or black frits for 
really dense colours. Even within these boundaries 
of general types, there have been developments 
within the last few years. The introduction of 
lithium compounds as enamel raw materials has 
given rise to the enamels of low firing temperature 
now in use, and while 780 deg. to 790 deg. C. may 
be a quite usual firing temperature to-day, it might 
conceivably be still lower consistent with other 
conditions. 
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Current Developments 


Of current developments within the industry, per- 
haps foremost, and- certainly one of the most in- 
teresting, is in the high-temperature field. Enamels 
have been developed for coating stainless steels 
which will resist temperatures within the 1,000 deg. 
C. range. The aircraft industry, particularly, is 
most interested in development of such enamels, 
which can be used to coat very expensive compo- 
nents and, because of the protection given, much 
increase their service life. Alternatively, in the 
same field, heat-resisting enamels for low-alloy or 
mild steels have been produced, and this suggests 
the possibility of replacing expensive metals with 
suitably-coated, cheaper materials. These coatings 
have been made possible not only by the use of 
some materials new to enamel manufacture, but 
also by the application of science and research to 
the industry. One formula for this type of enamel 
is the American National Bureau of Standards, 
A.417, enamel which is made up of 70 parts of frit 
to 30 parts of chromium oxide in the mill addition. 
The frit itself contains beryllium oxide, 2.5 per cent, 
and is free from alkalies. Other compositions in- 
corporate prepared fused silica with an orthodox 
refractory frit. In fact, there are several coatings 
of this type to-day which but 25 years ago would 
have been considered revolutionary. It has fre- 
quently been suggested that, at some time in the 
future, it should be possible to apply white cover- 
coat enamels to sheet steel without the use of a 
ground-coat. This is to-day no idle dream; it can 
be done with very successful results, and the next 
few years may see the full-scale development of 
such a procedure. 


During this Paper, no mention has been made 
of enamels for aluminium, although again in this 
field progress has been made, particularly in the 
production of such frits of low-firing temperature 
which are free from lead. The old-time majolica 
enamels, which contained a high lead content, and 
which were usually applied by dry methods, have 
been duplicated with wet-process, lead-less frits. 
These, as well as being free from poisonous mate- 
rial, offer a wider colour range in this class of 
enamels. 





























Antimony. Zirconium. Titanium. Clear. Black 
1 2. 3. 4. | 5. i 6. 7. 
SiO, 35-40 45-55 20-25 40-45 35-40 45-50 45-55 
Na,O 14-18 12-16 10-15 8-12 8-12 12-18 10-15 
B,0; 8-12 3-6 12-16 10-14 12-16 10-15 5-10 
K,0 2-4 = 1-3 5-10 8-12 3-8 2-8 
Al,0, 5-10 -— 6-12 0-6 0-5 8-12 _ 
8b,0, 6-10 6-10 — — | — a = 
ZnO | 2-4 0-2 2-6 | —_ = — 
NaF | 6-8 0-4 5-10 0-4 | 0-4 _ 0-4 
BaO | a 0-2 a — — — — 
CaF, — 3-6 5-10 0-6 0-6 0-4 0-4 
TiO, _— 3-6 — 14-20 14-20 _— 3-5 
CaO — —- 0-4 | — — — _ 
ZrO, — _ 10-15 | — | — _ _ 
CoO — — — | — -— “= 0.5-1.0 
MnO _— — _ | — _— ~- 1.0-2.0 
Cr,0; _ — — — — = 0-0.5 
Li,O = | = = — 0.2-0.6 _ — 
Notes: (1) Non-A.R. white; (2) A.R. whike | (3) opaque non-A.R.; (4) ages temperature, 820 deg. C.; (5) low-fusing-temperature 
enamel ; (6) general composition for most colours (soft type) ; and (7) 'A.R. black. 
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Conclusion 


Despite some omissions, the Author has listed 
certain points which have contributed towards the 
evolution of vitreous-enamel formule, and has tried 
to pick out certain landmarks and perhaps in con- 
clusion these might be reviewed:— 

(1) First, the probable start of the industry was 
by fusing pieces of glass on to metal; followed by 
the adoption of tin/lead glazes which, around the 
year 1600, had been modified sufficiently to give a 
fair, white covering. These, along with the early 
lead-bearing majolica enamels, were the founda- 
tions upon which formule were developed. 

(2) The introduction of borax as a raw material, 
and the use of lead/tin and lead/arsenic enamels, 
on what one might loosely call jewellery of the 18th 
century, lead almost directly to enamelling of cast 
iron which was proceeding by the year 1800. 

(3) Again, new base material necessitated the re- 
formulation of enamels, in order to suit the metal 
better, and new raw materials such as felspar and 
fluorspar were introduced into the batch. The use 
of “ ground-coats ” as distinct from “ cover-coats ” 
began a classification which from that time onwards 
has never ceased to expand. It was not long 
(around 1850) before sheet iron was being enamelled 
and new formulz again had to be developed. The 
quality of raw materials was by now steadily im- 
proving and, consequently, better enamels were pro- 
duced. Up to this time, all enamels had been 
applied in the dry, powder form, but it was found 
that the addition of clay would help to keep this 
powder in suspension in water. 

(4) Lead-less enamels gradually superseded those 
containing lead, antimony opacification was im- 
proved, more-fusible and better-workable enamels 
were produced, the introduction of titanium dioxide, 
the development of special types of enamels for 
specific jobs, all evolved in the period up to the 
present day. 

What of the Future ? That is always wrapped in 
secrecy and mystery, but one day, perhaps, enamel- 
lers may be able to produce their enamelled articles 
without the aid of sheet steel or cast iron or indeed 
_ ae which might spoil an otherwise perfect 
nish. 


The Author wishes to record his thanks to the’ 


directors of Ferro Enamels Limited for the facilities 
given in the preparation of this Paper and for per- 
mission for publication. 


DISCUSSION 


Mr. BALL, inviting questions said that many mem- 
bers could remember the industry prior to 1927, 
when there were no firms, or perhaps only very 
small ones, specializing in the supply of frit for 
enamelling. Before that, all enamellers made their 
own. Mr. Murdoch’s study over the last 25 yrs. 
had been particularly interesting. 

Mr. CroxTon also congratulated Mr. Murdoch 
but criticized the absence of any mention of alkali- 
resisting enamel, which enamels had been made 
necessary by the use of detergents. Also what im- 
portance did Mr. Murdoch attach to the develop- 
ment of spraying equipment ? 
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Mr. Murpocu said Mr. Croxton’s criticism was 
justified. Alkali-resisting enamels should have been 
included to make the Paper complete. 

With reference to spraying equipment, if this 
were included then also one must discuss furnaces, 
plant control, etc. Deliberately he had not wanted 
to bring in things such as equipment, which he knew 
had made great strides, and had contributed in no 
small measure to advancement in the industry. 

Dr. FISHER had an idea that watch dials used to 
have a white enamelled surface, but that seemed to 
have died out. Could the Author confirm that ? 

Mr. Murpocu said that would come under the 
heading of copper enamels. Usually the denseness 
of those enamels was obtained by a small addition 
of arsenic to some of the formule which he had 
given. 

A MEmseR said that, in one Table, he thought of 
formule for cast-iron enamels, there was ammo- 
nium carbonate mentioned; what was the reason for 
this ? 

Mr. Murpocu said he could see no reason to- 
day for some inclusions during certain develop- 
ment periods. In some of these old enamel 
formule it was possible that some raw-material 
additions were either unnecessary or placed there 
deliberately to mislead. The man who made his 
own enamels, who has more frequently been re- 
ferred to as the “ hip-pocket” enameller, did not 
wish his formula to be known by anyone else. If 
such were passed on then some quite unhelpful 
addition or alteration might have been made. He 
could not see any reason for including ammonium 
carbonate. 


Hydrated or Dehydrated Borax 


Mr. BALL thought there was a possibility that it 
was not introduced asa blind. It was possible that 
ammonium carbonate reduced sulphur absorption. 
Speaking of borax for instance, it was apparently 
generally accepted that it offered a saving to use the 
dehydrated variety in the formule. He quite agreed 
with the fact of the saving, but not that it gave a 
better enamel. 

Mr. Murbocu said that if one were to use de- 
hydrated borax in place of hydrous borax, then it 
might be necessary to make alterations to the par- 
ticular enamel formula. 

Mr. BALL asked in what way a formula would 
have to be balanced for only a change of water 
content. 

Mr. MurbDocu said it could be done in two ways, 
and there was no doubt that in many instances, a 
definite advantage accrued from using dehydrated 
borax. The main thing was that the “ boil” was 
quickly got through, and, in the case of antimony 
enamels, the opacifier did not go completely into 
solution in the melt. 

ANOTHER MEMBER asked what were Mr. Mur- 
doch’s views on the use of sand or quartz as alter- 
natives in enamel formule. 

Mr. Murpocu agreed this was an important 
point. There could be quite a difference in the 
physical properties of the enamel whether the silica 
was added as quartz or in the felspar or some 
other raw material. There did not seem to be the 
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same fluidity of the enamel during the smelting 
stage. As was known, if one substituted for fel- 
spar by adding silica, alumina and the alkalies, then 
a different result could be expected, depending 
largely upon the type of felspar being originally 
used and the raw materials added to replace it. 

Dr. FISHER asked what sort of sand was used for 
enamels. 

Mr. MurRDOCcH said it was not the type of sand 
used in a foundry, but, in certain instances, some 
sea-shore sands might be suitable. Sand of the 
Lochaline type was excellent. Frequently the 
material selected was a crushed and ground sand- 
stone rock. 

Mr. GREEN asked, since there was no inclusion of 
nickel or cobalt, what promoted adhesion in white 
ground-coats. 

Mr. MurbDocu replied that antimony was usually 
there, or zirconium oxide, or both. Resort had to 
be made to other practices to obtain a satisfactory 
adhesion. Greater mechanical adhesion could be 
secured by obtaining more etch on the surface of 
the steel with the pickling process. Generally, for 
this type of ground-coat, a considerable amount of 
adhesion was contributed by mechanical means. 


Colour Stability 


Mr. DONALDSON said vitreous enamelling of 
super-opaque cover-coat enamels had brought one 
or two troubles in its train, and asked if anything 
could be done to obtain colour stability which 
titanium enamels lacked. 

Mr. Murbocu did not accept that all titanium 
enamels lacked colour stability. Provided that 
reasonable control was maintained during the 
enamelling process, then reasonable stability of 
colour could be expected. Referring to the co- 
efficient of expansion of titanium enamels, gener- 
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ally, the range was from 260 to 280 10° cubic ex- 
pansion. It was possible to raise that expansion, 
but by so doing frequently the acid resistance of 
the final enamel was decreased. It seemed, to-day 
that everybody in the industry wanted acid-resisting 
enamels. For colour stability, it might be that pro- 
cess control of these enamels in the shop needed to 
be greater, for he was confident that. much colour 
instability could be tied down to lack of control of 
fusing temperature. 

Mr. DONALDSON agreed that one must emphasize 
acid-resistance and that colour instability could be 
due to application in the enamel shop, and tempera- 
ture could have much to do with it, also muffle 
atmosphere. 

Mr. Murpocu said that broadly speaking, in- 
correct muffle atmosphere had some effect on the 
colour stability of all enamels, particularly those 
more sensitive to it. Control of muffle atmosphere 
was absolutely necessary, for he was certain that 
the atmosphere inside some furnaces was not known. 
If more process control in the industry was prac- 
tised, then there would be better stability of enamel 
colours. 

Mr. SEMPLE thought the industry had reached a 
stage in the development of enamels where develop- 
ments of other things were awaited. What were the 
Author’s views on the application of a cover-coat 
directly on to steel. 

Mr. Murpbocu had seen a white enamel being 
applied directly on to steel and the results had been 
excellent. A special method of preparation of the 
steel was necessary, but it was not a special steel. 
He believed that enamellers might expect advance- 
ments in enamels next year. From the enamel 
formule point of view, there was every reason to 
suppose that these would continue to improve, but 
when referring to the use of a white enamel direct 
on a steel base, then the quality of that steel must 
be very good. 
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The British Iron and Steel Research Association Annual 
Report, 1952. Published by the Association from 
11, Park Lane, London, W.1. 

Steady, if not remarkable growth is shown by this 
Report. B.I.S.R.A. now employs 400 people and en- 
joys an income of £474,000. A third research building 
1s to be opened in Sheffield during the autumn. Details 
are printed of the work of the five divisions, the physics 
and chemistry departments, and the operational re- 
search station. Nearly half the book is taken up by 
appendices dealing with reports. committees and panels, 
staff and the like. The Report is well illustrated. 


The Swinden Laboratories. Published by the Research 
and Development Department of the United Steel 
Companies, Limited, 17, Westbourne Road, 
Sheffield, 10. 

Unlike a number of other publications dealing with 
research organizations, this one is essentially readable 
and tells in simple language just what each depart- 
ment is doing and why. There are no long catalogues 
of the equipment installed, neither is any attempt made 
to “blind the reader with science.” It might well 
serve as a model for other research bodies to emulate. 


Steel Castings for Oil Refiners, Published by the 
British Steelfounders’ Association, Broomgrove 
Lodge, Broomgrove Road, Sheffield 10. 

This is a timely publication as it deals with an ever- 
expanding industry, which is something between meticu- 
lous and pernickerty. in its requirements. The pipe 
fittings the oil refiners use are subject to hard service 
conditions, and it was wise of the B.S.F.A. to give 
such an interesting, and it may be added artistic, 
account of the requirements ‘of the oil refining industry 
vis 4 vis steelfounding. 


All in the Day’s Work. Published by the British 
Oxygen Company, Limited, Bridgewater House, 
London. 

This beautifully illustrated brochure details the 
activities of this group of companies in both the indus- 
trial and medical fields, and gives a résumé of their 
overseas establishments. The only thing missing is the 
address of the issuing house! 


The Industrial Management Bulletin, No. 69, issued 
by the Council of Ironfoundry Associations, Crusader 
House, 14, Pall Mall London, S.W.1, gives a compre- 
hensive and careful analysis of the Report of the Chief 
Inspector of Factories for 1951, in as much as it has a 
bearing on the ironfoundry industry. 
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Developments at the August 
Thyssen Hutte 


Reliable information regarding the long-term 
reorganization of the August Thyssen Hiitte is now 
available. It will be remembered that, in May, 
1952, the steel committee of the Organization for 
European Economic Co-operation considered the first 
project submitted by this works. This entailed an 
expansion of pig-iron capacity from 600,000 tons to 
840,000 ton per annum, by repairing and putting back 
into operation the fourth of the existing blast furnaces. 
Crude steel capacity was to be expanded from 120,000 
tons to 1,000,000 tons per annum. It was also 
announced, at that time, that the installation of a 66 in. 
continuous hot-strip mill was contemplated, which 
would process 600,000 tons of the annual ingot produc- 
tion, while the remaining 400,000 tons would be pro- 
cessed into semis and sections on the existing five-stand 
mill. 

This phase of the plan is now well under way. 
The increase in pig-iron output seems to have been 
somewhat underestimated at 840,000 tons, since present 
production is running at 960,000 tons per annum. 
Four open-hearth furnaces are now operating with an 
output of about 250,000 tons per annum; and the 
installation of four Bessemer converters is well 
advanced. 

A fifth blast furnace is to be installed which, it is 
estimated, will increase pig-iron output from the present 
960.600 tons to 1,280,000 tons per annum. As a further 
step in a tentative long-term plan to expand the works 
to its pre-war crude steel capacity of 2,250,000 tons 
per annum, a fifth 30-ton Bessemer converter and a 
second 1,000-ton mixer are to be installed. Annual crude 
steel production would then be 1,000,000 tons of 
Thomas steel and 400,000 tons of open hearth. No 
additional extensions are envisaged for two or three 
years. 





Increased Use of Titanium 


Though much of the British Non-Ferrous Metals 
Research Association’s work has been-concerned with 
the improvement of materials and processes used by 
different sections of the membership, the Association 
also has in hand some more fundamental and longer- 
range work of less direct immediate application, says the 
chairman of the council, Lieut.-Col. R. M. Preston, in 
a statement accompanying the annual report. 

He gives the examination of the properties of 
titanium alloys for the Ministry of Supply as an 
example. Titanium was not going to be a common 
industrial material in a few years’ time, replacing steel, 
aluminium, etc. But its use for special purposes would 
spread rapidly. 


Engineers’ New Wage Claim 


Representatives of the 38 unions affiliated to 
the Confederation of Shipbuilding and Engineer- 
ing Unions decided in London last week to recom- 
mend that a new claim be made for an increase of 
15 per cent. in the wage rates of all shipbuilding and 
engineering workers. 

After the new claim has been considered separately 
by each union a final decision will be made at a meet- 
ing to be held in York on May 20. If granted the 
claim would add about £1 a week to the wages of 
skilled men and 17s. 6d. to those of unskilled workers. 
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European Steel Production 
Continues to Rise 


Crude-steel production in Europe as a_ whole, 
excluding the U.S.S.R., showed a continuing tendency 
to rise during January and February, 1953, figures in 
the latest issue of the United Nations Economic Com- 
mission for Europe Quarterly Bulletin of Steel Statistics 
indicate. The rise, however, was not evenly spread over 
all the countries; France, Belgium, Luxembourg, Italy, 
and the Saar all showed decreases, particularly in Feb- 
ruary, a reflection of the fact that European net ex- 
ports of finished steel to overseas markets fell by over 
4,000,000 tons in 1952 as compared with 1951, and that 
this tendency continues into 1953. 

The percentual increases in European production of 
raw materials and crude-steel in the production-record 
year of 1952, compared with the previous record year, 
1951, as follows : —Coke, 16 per cent., iron ore, 10 
per cent., pig-iron, 12 per cent., and crude steel, 9 per 
cent. 

Most of the main European importers and exporters 
of finished steel were less active in 1952 than in 195]. 
Notable exceptions were Western Germany, where im- 
ports as late as December were continuing to rise 
steeply, and the United Kingdom, where imports were 
stili high in December, although less ‘so than in the 
middle of the year when the exceptional imports by the 
United States were at their peak. 





British Rollmakers’ Corporation 


The increase in the trading profits for 1952 of the 
British Rollmakers Corporation, Limited, from 
£324,886 to £497,263, is due to several factors, such as 
the acquisition of Miller & Company, Limited, Edin- 
burgh, the profit for a whole year from the company’s 
new works at Crewe, and the expansion and reorgani- 
zation programmes undertaken at other works, notably 
at the Coatbridge works of R. B. Tennent, Limited. 

Extensions in course of construction at Coatbridge 
should be completed early next year and the additional 
melting capacity in view will enable the corporation 
to cast the largest steel rolls required in the U.K., states 
the chairman, Mr. Owen F. Grazebrook, in his ‘review 
of the year accompanying the report and accounts. 

Capital commitments at the end of 1952 amounted 
to £601,116. Expenditure of a further £365,000 had 
been approved at that date, and yet more projects are 
under consideration. 


Recent Wills 


Cnarteswortn, J. H., sc _ metal and iron and steel 
merchant, of Sheffield hin eee) eee) ane 
Parkinson, A. E., of J. Parkinson & Son (Shipley), 
Limited, machine tool makers, etc. ... ; 
Howarp, C. R., a partner of G. pomend & Sons, 
engineers and ironfounders, of Louth t 
Swain, M. E., chairman of Matthew Swain, Limited, 
ironfounders. of Newton Heath, Manchester ... 
SroraR, Bricaprer James, chairman of Robert 
Stephenson & Hawthorns, Limited, locomotive 
builders, of Darlington. and of Vulcan Foundry, 
Limited, Newton-le-Willows re 
Frencu, Sir J. W.., former chairman of Barr & Stroud. 
Limited, engineers, of Glasgow, who was one of 
the principal pioneers in the field of range-finding 
instruments and gun-sights ‘ 
Dave, C. H.. late director of Clayton Dewandre Com- 
pany, Limited, engineers, of Lincoln, and other 
companies, who was a member of the council of 
the Federation of British Industries... 
Kenrick, G. W., a director of Baldwin, Son & Com- 
pany, Limited, ironfounders, of Stourport-on- 
Severn. and of Archibald Kemrick & Sons, 
Limited, ironfounders, etc., of West Bromwich £180,759 
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£115,271 


£5,447 


£38,134 


£15,267 


£125,174 


£73,953 





538 


Personal 


Mr. B. H. Swan has been appointed a director of 
Dueram Products, Limited, powder metallurgists, Boden 
Works, Chard, Somerset. 


Mr. F. W. JacKSON and Mr. L. G. C. TUCK, M.1.M., 
have been appointed directors of Dualloys, Limited, 
Boden Works, Chard, Somerset. 


Mr. J. Gill, an iron founder, has again been 
nominated as a candidate at the coming elections for 
a seat on the Tipton Town Council. 


Sir’ Harry JepHcotr, a director of the Metal 
Box Company, Limited, London, W.1, has been elected 
president of the Royal Institute of Chemistry. 


Mr. S. A. Davies, formerly Midland Regional Con- 
troller of the Ministry of Supply, has been appointed 
adviser to the Committee of the proposed Birmingham 
Exchange and Engineering Centre. 


Mr. E. A. O'NEAL, Jun., chairman of Monsanto 
Chemicals, Limited, London, S.W.1, has been elected 
a director of Monsanto (Canada), Limited, and ap- 
pointed president of the company. 


Dr. WALTER Ipris JongEs, director of research to the 
National Coal: Board, has been elected unanimously 
by the council of the Institute of Fuel to succeed Dr. 
G. E. Foxwell as president for 1953-54. 


Mr. W. B. Mortum, a special director of Vickers, 
and chief accountant of Vickers and Vickers-Arm- 
strongs, has retired. He is succeeded as chief accountant 
of both companies by Mr. M. G. SprRIGGS. 


The degree of Doctor of Science of Glasgow Uni- 
versity was conferred on Dr. Davip Binniz, chief 
metallurgist of the Lancashire Steel Corporation, 
Limited, at the graduation ceremony on April 25. 


Mr. L. CHAPMAN, managing director of William 
Jessop & Sons, Limited, steelmakers and engineers, of 
Sheffield, sailed recently for the United States and 
Canada, to develop export trade in special steels, and 
to visit the firm’s interests. 


Mr. W. WILSON has resigned his position as foundry 
manager at Western Foundries to join the Welwyn 
Foundry Company, Limited, Welwyn Garden City. 
Mr. A. TALBOT, the foreman at Western Foundries, is 
being promoted to the position of foundry manager. 


Sir ALEXANDER Ramsay has retired from the direc- 
torship of the Engineering and Allied Employers’ 
National Federation, a post he has held for 184 years. 
A successor has not yet been appointed. Sir Alex- 
ander, who is 65, was Conservative M.P. for West 
Bromwich from 1931 to 1935. He is a former director 
of Ruston & Hornsby. 


CHIEF ENGINEER and technical director for the past 
three and a half years, at Petters, Limited. Staines, 
Mr. C. H. Bradbury has been awarded the Percy Still 
medal by the Diesel Engine Users’ Association for the 
best paper of the current session. The title of the 
paper was “Torsional Vibration in Diesel Engines— 
some Observations and Practical Aspects.” 


Mr. J. T. SHARPLES, B.SC.TECH., A.M.LE.E., recently 
resigned his position as engineer-in-charge of the heat- 
ing element department, Metropolitan-Vickers Elec- 
trical Company, Limited, to take up an appointment 
as district engineer and manager (Northern Counties) 
with Barlow-Whitney, Limited, industrial heating 
engineers, London and Bletchley He will operate from 
their new address, 32 Deansgate, Manchester 3. 
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The President of the Board of Trade has appointed 
the following among new members of the Scottish 
Committee of the Council of Industrial Design :—Mp. 
Davip S. ANDERSON, director of the Royal Tech- 
nical College, Glasgow; Mr. T. CouGutrig, chair 
man and managing director of the Belmos Company 
Limited, colliery and industrial switchgear manufac. 
turers, of Bellshill (Lanark); and Mr. W. RENNE, 
chairman of Federated Foundries, Limited, Glasgow, 


AFTER 45 years as traffic manager of Babcock & 
Wilcox, Limited, boilermakers, founders, etc., London, 
E.C.4, Mr. W. R. Crark Lewis has retired. Joining 
the erecting department of the company in 1907, he 
eventually took charge of the traffic department on 
its inception in 1933. A member of the Institute of 
Transport, Mr. Lewis was also a member of the traffic 
committee of B.E.A.M.A. and the British Engineers’ 
Association, being vice-chairman of the latter com- 
mittee. 


Mr. NorMan L. Goopcuitp has resigned his ap- 
pointment as raw materials officer of the British Iron 
and Steel Federation. Mr. Goodchild was previously 
general manager of B.I.S.C. (Ore), Limited, and from 
1939 to 1946, director for pig-iron and an assistant 
controller of iron and steel in the Ministry of Supply. 
He was one.of the technical advisers to accompany the 
European Mission to America in 1947 in connection 
with the Marshall Plan. Prior to the war, Mr. 
Goodchild was an executive of the Stanton Ironworks 
Company, Limited, near Nottingham. 





Obituary 


Mr. CyriL GILBERT BLAKEY, who has died in a 
Leeds nursing home at the age of 56, was sales mana- 
ger of Wilsons & Mathiesons, Limited, Scotch Foun- 
dry, Leeds. A native of Falkirk, he was employed by 
Carron Company on leaving school, and after Army 
service in the first world war, joined the Leeds firm. 


Mr. E. J. CRABTREE, general manager and a director 
of Ariel Motors, Limited, who died as a result of a 
road accident on April 25, first joined Ariels in 1926. 
From the service department he went to the buying 
office whqre he remained until he left to join the 
Triumph Engineering‘ Company, Limited, as _ chief 
buyers in 1936; He returned to Ariel Motors, Limited, 
as general manager in 1950 and subsequently became 
a director. 


THE DEATH is announced of Mr. Robert Anderson 
MacGregor, which took place at the Cancer Research 
Institute last Sunday. Mr. MacGregor was trained as 
a metallurgist at Sheffield University under the late 
Professor Arnold. After a period with the Stobie Steel 
Company pioneering an early type of electric steel- 
melting furnace, he joined Darlington Forge as metal- 
lurgist. Here were made some of the largest marine 
castings in the world. During this period he received 
a gold medal for a paper on fatigue cracks. His next 
appointment was as metallurgical inspector to the 
Government of India. When the last war broke out, 
he was designated director of munitions to the Indian 
Government and for his services he was made a Com- 
panion of the Indian Empire. After the war he re- 
mained in India as a consulting engineer to various 
large groups. Mr. MacGregor was a member of the 
Institution of Mechanical Engineers. His many busi- 
ness associates both at home and in the East will mourn 
the passing of a capable metallurgist, a wise counsellor 
and good friend. 
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Mustrations of 
Supinex “R”’ in use 

by courtesy of 

Messrs. S. A. Rhodes, Led., 
Hyde, Cheshire. 


a 


| . ; 
..THE AMAZING tou PROPERTIES OF 


SUOPINEX :;3 


CORE BIN DE TF 


AN ENTIRELY NEW TYPE OF BINDER 
STARTLING IN ITS PERFORMANCE... 
FUMES AND GASES GREATLY REDUCED 


LOW PRICE REDUCING YOUR COST PER TON OF CORE SAND 


Developed and manufactured by : 


F.& M.SUPPLIES LTD 


4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon Wall 7222 


Free working samples gladly supplied on request. 
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| Month ended Three months ended 
| March 31. March 81. 
Destination. | | 

|} 1952 1953. 1952. | 1953. 

| } 
Channel Islands ol 594 591 1,767 1,789 
Gibraltar - wel 83 91 210 620 
Malta and Gozo 100 261 508 1,109 
Cyprus ® oun 247 918 906 3,710 
Sierra Leone .. wal 527 619 1,360 1,255 
Gold Coast .. wl 1,846 6,964 8,427 13,769 
Nigeria . al 3,637 7,272 13,399 16,245 
Union of South Africa 12,958 17,801 37,672 45,106 
Northern Rhodesia 2,405 2,728 7,644 8,212 
Southern Rhodesia ..| 4,814 4,798 11,973 13,426 
Tanganyika : 1,936 | 1,026 | 6,391 5,263 
Kenya 3,623 5,572 | 12,188 18,693 
Uganda P 698 | 437 | 2,470 1,871 
Mauritius we me 243 | 448 1,106 2,148 
Bahrein, Qatar, and | } 

Trucial Oman S 2,231] 2,740 1) 5 4,388 7,400) 
Kuwait es «alt. 2B 3,347 | f \ 5,778 7,735 
India . “ar an 5,184 6,595 15,920 19,142 
Pakistan s ot 7,795 2,024 18,248 | 11,517 
Malaya a2 = 5,323 8,257 19,356 20,302 
Ceylon.. sm 2,098 3,002 | 5,653 6,766 
North Borneo 287 360 | 891 1,779 
Hongkong 1,020 | 3,059 | 3,804 8,049 
Australia <a aa 36,575 | 13,856 94,672° 59,222 
New Zealand ul 7,863 | 12,867 32,891 36.617 
Canada =e ae 16,352 | 17,545 43.492 36,923 
Jamaica <a 2,820 1,871 7,197 | 6,302 
Trinidad 5 . ‘| 3,648 3,559 12,881 13,361 
British Guiana 309 642 1,176 | 1,348 
Anglo-Egyptian Sudan| 1,055 | 4,047 | 3,464 | _8,179 
Other Commonwealth | 1,940 | 6,462 7,491 | 20,134 
Irish Republic : 6,477 | 4,868 | 17,188! 15,377 
Soviet Union .. sal — | 1 | 1 | 3 
Finland : | 6,854 | 2,427 18,272 | 9,164 
Sweden 9,451 9,795 | 28,087 ; 22,742 
Norway 6,404 | 6,798 | 16,151 | 16,776 
Iceland 102 | 277 409 | 635 
Denmark } 9,247 7,326 26,247 | 24,984 
Poland eS es fe 21 | 32 | 115 
Western Germany ..| 78 824 401 | 1,160 
Netherlands 7 10,136 | 14,513 | 28,254 38,681 
Belgium 849 | 1,886 | 2,205 6,022 
France | 172 736 732 2,347 
Switzerland al 769 980 2,187 2,326 
Portugal “% ‘on 910 1,124 2,556 | 4,899 
Me, vets cl 418 | 128 | 1,055 | 886 
Italy .. wie at 425 | 5, 181 | 4,878 | 14,445 
Austria a6 va 25 | 147 | 128 417 
Yugoslavia .. al 1,014 | 463 | 2,282 1,144 
Greece Ome 149 | 119} 1,160 682 
Turkey +. 1,080 1,009 2,285 | 3,017 
Netherlands Antilles. . 1,022 | 1,024 | 3,672 °| 4,358 
Belgian oe } 407 | 155 | 868 | 644 
Angola al 237 720 1,829 997 
Portuguese E. Africa | 156 549 959 1,205 
Canary Islands | 124 10 863 257 
Syria .. . 272 373 | 544 416 
Lebanon ‘| 2,109 444 | 4,22 1.817 
eel... > 05) ak | Ae 445 4,531 2,368 
Egypt vs oat ‘ 554 | 2.370 | 9,286 5,530 
Saudi Arabia nt 727 | 216 | 1.640 733 
Iraq .. se ‘it 2,259 | 5,410 12,310 17, = 
Iran ea | 1,116 | 54 3,425 
Burma 659 | 1,278 3,196 | 4, 131 
Thailand ol 678 24 2,179 3,003 
Indonesia 5 aad 1,920 724 | 3,655 2,901 
China .. wal _ 68 | 71 
— Republic 4 320 106 | 1,378 642 
U.S .-| 1,989 | 2,853 | 14,498 | 8,630 
} sony 140 233 | 608 | 859 
Colombia 885 | 1,013| 1,705| 2,436 
Venezuela | 6,362 | 4,891 | 14,196 14,917 
Ecuador 478 | 86 | 1,404 709 
Peru eé stl 1,340 | 339 | 2,764 2,625 
Chile .. a aan ‘211 115 | 959 | 765 
Brazil .. | 1,936 | 286 4,878 | 1,339 
Urnguay | 729 | 121 1,772 314 
Argentina a 3,095 1,657 9,619 3,958 
Other foreign | 1,944 2,659 | 5,301 6,554 

TOTAL... .. . 1. 218,868. | -226,755 | 644,593-| 654,583 
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Imports and Exports of [ron and Steel in March 


The following tables, based on Board of Trade re- 
turns, gives figures of imports and exports of iron and 
steel in March. Figures for the same month in 1952 are 


Total Exports of Iron and Steel by Destination 


given for the purpose of comparison, and totals for 
the first three months of 1952 and 1953 are also in- 
cluded. All figures in tons. 


Total Imports of Iron and Steel and Origin 
































Month ended | Three months ended 
From March 31. March 31. 
1952. 1953. 1952. | 1953, 
India ee =i, 34 44 | 101 
Canada 6,202 13,934 14,236 | 38,416 
Other Commonwealth 
countries and the | 
Trish Republic 240 3,470 1,187 18,048 
Sweden ee 2,963 | 1,723 7,349 5,958 
Norway 7,213 | 6,408 17,175 | 16,917 
Western Germany 9,038 | 2,837 24,283 | 7,429 
Netherlands 12,901 | 11,451 34,373 26,499 
Belgium R 22,617 17,432 67,960 73,252 
Luxembourg .. 12,944 | 9,077 39,018 | 36,723 
France... a 21,866 | 33,276 70,446 83,321 
Italy .. a os 465 | 112 2,178 | 2,961 
Austria - aa 5 | 49,128 20,151 | 100,065 
Japan... 12,748 | 21,447 26,442 | 31,517 
U.S.A.. “a 34,125 19,972 | 62,705 | 85,438 
Other foreign coun- 
tries ; oy 1,650 | 528 | 2,030 | 18,354 
TOTAL 144,977 | 198,829 | 389,577 | 544,999 
Iron and steel scrap and waste, - fit only for the recovery of metal 
28,833 | 55,921 | 114,651 | 180,336 





Exports of Iron and Steel by Products 
| Month ended | Three months ended 









































Product. March 31 | March 31. 
| 1952. | 1953. 1952. | 1953. 

Pig-iron Bele Ft 308 | 1,319 941 | 1,993 
Ferro-tungsten | 21 _— 49 | 21 
Other ferro-alloys..| 675 219 | 1,110 | 717 
Ingots, blooms, billets, | | | 

and slabs .. = 31 | 83 | 108 79 
Iron bars and rods ..| 241 | 154 | 919 606 
Steel and tinplate bars | | | 

and wire rods “ 46 | 1,326 | 421 3,802 
Bright steel bars || 1,189 ; 1,035 | 3,493 4,692 
Alloy steel bars and | | | 

rods vs 1,164 1,194 3,773 4,188 
Other steel bars and | | 

rods a 9,173 | 8,940 29,289 28,151 
Angles, shapes, and | 

sections as 13,498 | 10,048 35,998 33,150 
Iron and other castings| 

and forgings 1,169 1,085 3,295 2,714 
Girders, beams, joists, | 

and pillars (rolled) 3,184 | 2,098 9,652 6,253 
Hoop and strip | 4,540 | 3,102 13,203 12,546 
Tron plates and sheets | 44 37 | 102 : 95 
Tinplate -+| 24,781 25,785 71,054 74,461 
Tinned sheets a 79 94 353 | 513 
Terneplates and dec- ae 

orated tinplates  ..| 94 147 208 455 
Other steel plate (Lin. 

thick and over) 21,553 22,867 60,882 62,034 
Galvanized sheets 5,259 8,693 16,130 24,383 
Black sheets .. 10,945 13,758 34,683 34,715 
Other coated plates. al e 

and sheets .. 1,306 | 1,072 2,836 2,851 

ast-iron pipes up to 
’ “ma. 7,469 6,552 23,133 20,533 
Do., over 6in. dia. 5,830 7,739 16,163 17,288 
Wrought-iron tubes .. 35,751 35,720 111,818 110,490 
Railway material 18,519 23,468 51,354 62,261 
Wire .. at 4,687 5,310 14,100 14,049 
Cable and rope --| 2,427 2,528 7,251 8,603 
Wire nails, etc. - 926 1,225 3,048 2,787 
-Other nails, tacks, etc. 484 283 1,830 888 
Rivets and washers .. 595 492 1,601 1,371 
Wood screws. oan 39L | 126 1,105 549 
Bolts, nuts, and d metal | | 

serews ; 2,050 1,877 6,886 5,150 
Baths... a ‘| + 1,783 | 305 5,229 1,051 
Anchors, etc. ..- eis 620 562 2,668 2,624 
Chains, etc. on 916 727 2,781 2,396 
Springs eal 478 421 | 1,523 1,172 
Holloware ‘6 a 8,370 10,295 | 23,901 27,726 
Doors and windows .. 1,748 1,663 5,504 5,48: 








TOorAL, including other manufactures not listed above 
| 218,368 | 226,755 ' 644,593 


654,583 
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News in Brief 


A FRENCH FOUNDRY GROUP has acquired, it is under- 
stood, controlling interest in a Dortmund coal-mining 
company from the (German) Flick iron and coal com- 
bine. 

LAST WEEK’S debenture offers by Bakelite, Limited, 
makers of plastic materials, was heavily oversubscribed. 
The issue was £1m. per cent. debenture stock, 
1968-77, at par. 

THE TELEPHONE NUMBER of the Central Manufac- 
turing & Trading Company (Dudley), Limited, Hales- 
owen Road, Old Hill, Staffs, has been altered to 
Cradley Heath 69434 (6 lines). 

THE LINER Clan McQuarrie, of 7,000 tons, which 
was grounded at Borve, Lewis, in the January gales, 
is to be broken up for scrap, as is the 15,550-ton P. & O. 
liner Chitral which now lies inactive at Dalmuir. 

BRITISH RalLways carried a record tonnage of 
355,200 tons of iron ore during the week ended April 
18. During the same period 225,543 tons of iron and 
steel were conveyed from the principal steelworks. 

THE MINISTRY OF SUPPLY announces that February 
saw the introduction of 1,864 tons of aluminium sand 
castings, 2,474 tons of gravity die and 670 tons of pres- 
sure die. Additionally 366 tons of magnesium alloy 
castings were made. 

Lorp ALEXANDER of Tunis paid a visit to the Rolls- 
Royce works, Derby, on May 1, and saw the produc- 
tion, research, and development of the company’s aero 
engines. He was received at the works by Lord ‘Hives, 
chairman and joint managing director. 

Lews CASTLE, which stands at the north end of 
Stornoway harbour, overlooking the town, is to he 
opened by Ross & Cromarty Education Committee as 
a technical college at the beginning of session 1953-54. 
It will be known as Lews Castle College. 

STAFF of the Birmingham Aluminium Casting (1903) 
Company, Limited, will be entertained to a dinner 
and dance at the Grand Hotel, Birmingham, on May 
15, by the management as part of the firm’s programme 
for celebrating its golden jubilee this month. 

BRITISH INSULATED CALLENDER’S CABLES, LIMITED, 
are showing a comprehensive range of cables and 
accessories on stand H.601 at the Central African 
Rhodes Centenary Exhibition being held at Bulawayo, 
Southern Rhodesia, from June to August, 1953. 

THE TRUEMAN WOOD LECTURE on “ Training for 
Science and Technology.” will be delivered by Sir 
Richard Southwell, M.A., LL.D., D.SC., F.R.S., at the 
Royal Society of Arts, ‘John Adam Street, ‘Adelphi, 
London, W.C.2, on Wednesday, May 13, at 2.30 p.m. 

THe Royat Yacut Britannia recently launched 
by H.M. the Queen was built to the requirements 
of the Admiralty by John Brown & Company, Limited, 
Clydebank. Murex “ Vodex” arc-welding electrodes 
were extensively used for the welded work on this fine 
vessel. 

A RESIDENTIAL CouRSE for technical personnel and 
works engineers using liquid fuel is being arranged 
by the Ministry of Fuel and Power in collaboration 
with Cambridge University authorities, from June 29 
to July 1 at the Cambridge University Engineering 
Laboratory. 

Two NEW CONTRACTS for Port Glasgow shipyards 
have been received. Wm. Hamilton & Company, 
Limited, are to build a large turbine cargo vessel of 
about 9,000 tons for the Brocklebank Line, Liverpool, 
and Ferguson Bros., Limited, are to build a twin-screw 
tug for the Nigerian Government. 


IN HIS ANNUAL REVIEW, Mr. F. A. Perkins, chairman 
of F. Perkins, Limited, Diesel-engine manufacturers, of 
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Newark (Northants), states that the company’s 1952 
turnover expanded to a record figure of £11,374,203 for 
1952, an increase of £2,025,219, or 22 per cent., over 
1951. Nearly £8,000.000, approximately 70 per cent, 
of the turnover represents exports shipped to 118 
countries. 

ELECTRO-MAGNETS, LIMITED, of Bond Street, Bir- 
mingham, have now received a pilot order for experi- 
mental work worth £15,000 to provide machinery for 
metal reclamation on the new Pitsea scheme for the 
Ministry of Supply. On a South Wales land-reclama- 
tion scheme involving eight million tons of refuse a 
year, it is thought that 8,000 tons of scrap steel could 
be reclaimed per week. 


THE BRITISH IRON AND STEEL RESEARCH ASSOCIATION, 
of 11, Park Lane, London, W.1, are organizing a con- 
ference on heat-treatment practice, to be held from 
June 15 to 17. The programme is now available. Dr. 
H. H. Burton, the Chairman, is a director and chief 
metallurgist of the English Steel Corporation, Limited, 
Sheffield. Readers wishing to attend the conference 
should write to Mr. A. M. Sage at the above address. 


CONTRASTING the two Elizabethan eras, Mr. T, 
Dixon, who was elected president of the Walsall 
Chamber of Commerce on April 27 said, “* What Drake 
and his merry men would have thought or done had 
they known that half or more of their treasure would 
go to the Treasury, I don’t know, but I think the spirit 
of daring and adventure would have suffered.” There 
was no doubt, he added, that the present level of taxa- 
tion was killing the willingness to take risks that made 
this country great. 


A SEVERE cRisIs has hit Scottish light castings foun- 
dries and slump conditions prevail in the Falkirk area 
—the heart of the industry. This was the picture given 
to the Commons last week by Mr. Malcolm 
MacPherson, Labour Member for Falkirk and Stirling. 
Unemployment in the area, he said, had risen from 
850 in October to 1,600 in March and there was also 
a great deal of under-employment and _ short-time. 
Import restrictions, particularly by Australia, had hit 
the industry—also home demand had dropped away 
for its domestic and building products. 


A. Luson & Sons, Limitep, of “Gem” Works, 
Minerva Road, Park Royal, London, N.W.10, announce 
that they have recently instituted a research and de- 
velopment department in their works, in connection 
with which they offer a free technical consulting service 
to all branches of industry. Their experience has taught 
them that there is a great need for sucha service as many 
large industrial concerns have been found to be using 
methods where the application of wire brushes would 
considerably increase efficiency and reduce operating 
costs. Readers are invited to avail themselves of this 
service on application to the technical manager of 
Lusons, making reference to tHis Journal. 


AN ENCOURAGING OUTLOOK for trade and industry, 
despite increasing competition, was forecast by Mr. 
T. G. Robinson in his presidential address on April 27 
at the quarterly meeting of Glasgow Chamber of Com- 
merce. Although the future might be difficult and 
strenuous, he said, it would be anything but gloomy. 
Perhaps never since Britain’s flying start in the indus- 
trial era was the inventive genius behind our goods 
“shining more brightly to the world at large.” Nor 
did he think was greater study ever given to achieving 
efficiency in production methods in our factories. For 
various other reasons, he thought they should find that 
Britain was in a much better position to compete with 
the U.S.A. and Continental countries than had been 
the case for many years. 
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We’ve proved it pays 








tHE Winget 


- POWER BARROW 


does a wonderful job for the famous 
Winget Meehanite Foundry. 


We use the ‘‘ Mechanical Moke” through all stages of production— 
carrying coke and scrap to cupola; patterns from pattern shop; sand to 
mixers and thence to Moulding floor; castings to Fettling Shop ; and 
finished castings to Machine Shop. In fact, we use the ‘‘ Moke” every- 
where in Winget Works. It pays us handsomely, and we are sure it 
will pay you. 





Apart from tyre and 
fuel checks, needs 
practically no attention. 


Carrying patterns Winget 








Consider these features of the ‘‘ Mechanical Moke ”’ : KSunhateeee scant secu 

nstantly interchangeable skip and platform. 

Tilt the wheel—it starts. Release—it stops. WINGET LTD ROCHESTER 
lothing to go wrong—perfectly safe—unskilled labour can operate. cane Seen 

Rotates completely in a 6-ft. roadway. Tel. Strood 7276 (5 lines) Telegrams: Wingetism Rochester 


Eight hours running on I gallons of petrol. 


One control only for throttle, clutch, brake and steering. { 
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Raw Material Markets 
Iron and Steel 


Announcing the Government’s decision to end the 
rationing of iron and steel, in the House of Commons 
on Tuesday, Mr. Duncan Sandys, Minister of Supply, 
said that the output of iron and steel in general had 
been steadily increasing. It was expected that home 
production of steel in 1953 would be about 1,300,000 
tons more than in 1952. Subject to the continuance of 
a voluntary scheme for the distribution of steel plate, 
the Government was satisfied that iron and steel ration- 
ing was no longer necessary. 

Originally introduced in 1940, and continued until 
May, 1950, iron and steel rationing was reintroduced 
in full by the Labour Government in the autumn of 
1951 following a temporary measure of allocation 
introduced to ensure supplies for the defence pro- 
gramme. The Labour Government's decision was en- 
dorsed by the new Government when it assumed office, 
rationing being brought into operation on February 4, 
1952. 


The flow of raw materials to the foundries is about 
equal to demands and, apart from hematite pig-iron 
from home furnaces, there appears to be little difficulty 
in acquiring adequate supplies to implement the 
reduced demand for castings. The engineering and 
speciality foundries which utilize hematite in their 
mixtures are able to obtain supplies of imported iron, 
which is easing the supply position appreciably. The 
other grades of pig-iron mostly used by these 
foundries—the low- and. medium-phosphorus irons— 
are plentiful, as also is high-phosphorus iron for the 
light and jobbing foundries. 

Some refined-iron makers need additional orders to 
maintain capacity outputs, although the demand for 
this grade has been increased by the shortage of 
hematite. Producers of the foundry grades of pig-iron 
have little tonnage for stock after current demands are 
satisfied. Most foundries are ordering only the 
quantities needed for immediate consumption in view 
of the uncertainty of forward business; in fact, some 
prefer to utilize theit stocks instead of taking up their 
current allocations. It is hoped, however, that the 
reduction in purchase tax, together with a possible ex- 
pansion in export trade, will result in some improve- 
ment. 

Output of pig-iron is mainly directed to the steel- 
works, whose requirements of basic pig-iron are heavy. 
Of the aggregate tonnage of pig-iron produced, only 
about one-third is in hematite and foundry grades, and 
a large percentage of the former is diverted to the 
steelworks. Supplies of home scrap are being received 
in much larger tonnages by steelworks in scme areas 
than others, but overall quantities still compel the use 
of a much larger proportion of pig-iron in the melting 
furnaces, and the shortage of raw materials, particu- 
larly scrap, is preventing the restarting of furnaces at 
present out of commission. Scrap supplies to the 
foundries are generally sufficient for current consump- 
tion. 

Many of the re-rollers are very short of the small 
sized billets of 2 in. to 3 in. square. They have diffi- 
culty in fixing up a rolling programme for small sec- 
tions and bars, being dependent on day-to-day 
deliveries. Little, if any, help is being obtained from 
imported material, and home steelworks are unable to 
send increased tonnages. The re-rollers of the larger 
sizes of sections and bars have fared better, good 
deliveries having been forthcoming of the larger sized 
billets from home steelworks. Most of the work on 
hand is for home users; there has not so far been any 
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improvement in export trade following the recent re- 
duction in price for small bars. The sheet re-rollers 
are not so heavily employed on the thinner sheets, but 
they have plenty of orders for the thicker gauges, for 
which they are in need of larger supplies of the thicker 
sheet bars. 


Non-ferrous Metals 


The Minister of Materials announced in the House 
of Commons on Monday that, after reviewing the 
situation in all its aspects, the Government had decided 
that private trading in copper should be restored at 
the earliest practicable date. The necessary notice 
was being given to the Commonwealth producers and 
from August 5 the private import and sale of copper 
would be permitted and the Copper Distribution Oiders 
would be revoked. He understood that the London 
Metal Exchange would reopen for dealings in copper 
on the same day. 

The Minister went on to acknowledge the co-opera- 
tion of Commonwealth producers who had supplied 
this country throughout the long period of public 
trading and would, he was sure, continue to do so 
under the new arrangements. 

So far as values are concerned, copper seems, tem- 
porarily, at any rate, to have settled down at 30 cents. 
apart, of course, from the Chilean valuation at one 
end of the scale and cheap offers from Germany at 
the other. Consumers in this country are certainly of 
the opinion that we are going to see a lower price 
within the next two or three months, and this being 
so they are clinging to their policy of buying hand to 
mouth, believing with good reason that they can 
hardly go wrong in this since stocks in the U.K. are 
so large. The only way in which this might not work 
out too well for them would be if the Government 
were to decide to freeze an unduly large proportion of 
the tonnage, placing at the disposal of the market a 
comparatively modest amount. 

Following the course of the London lead market, 
which rallied in no uncertain fashion in the first half 
of last week, the U.S. quotation advanced by 4 cent 
to 124 cents. No change was made in zinc, which 
remained at 11 cents, and on the Commodity Ex- 
change futures of these two metals fluctuated day by 
day. In Whittington Avenue price movements were 
rather wide. Tin was also under pressure. 

As we write, there is no change in the aluminium 
quotation, which, it will be remembered, dropped £5 
when copper was reduced, but whether this will 
happen again remains to be seen. 

Official tin quotations were as follow:— 

Cash—April 30, £715 to £720; May 1, £690 to £695. 
May 4, £727 10s. to £732 10s.; May 5, £737 10s. to 
£742 10s.; May 6, £750 to £755. 

Three Months—April 30,°£710 to £715; May 1, £690 
to £695; May 4, £720 to £730; May 5, £740 to £745: 
May 6, £752 10s. to £755. 

Official prices of refined pig-lead were :— 

May—April 30, £78 10s. to £79; May 1, £77 to 
£77 10s.; May 4, £78 15s. to £79 5s.; May 5, £80 17s. 6d. 
to £81 2s. 6d.; May 6, £80 to £80 5s. 

August—April 30, £77 10s. to £78; May 1, £76 to 
£76 10s.; May 4. £78 to £78 5s.; May 5, £80 to £80 5s.: 
May 6, £79 to £79 5s. 

Official zinc prices :— 

May—April 30, £67 to £67 10s.; May 1, £64 10s. to 
£64 15s.; May 4, £67 to £67 10s.; May 5, £69 15s. to 


£70; May 6, £68 12s. 6d. to £68 15s. 

August—April 30, £67 15s. to £68; May 1, £65 5s. 
May 4. £67 10s. to £68; May 5, £70 5s. to 
May 6, £69 to £69 5s. 


to £65 10s.: 
£70 10s.; 


salt 











Vol. 





the 
tan 
niz 
dul 
Th 
yes 


all 
ha: 
thi 
re\ 





